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NOTICE. 

The present issue of the Palceontolocjia Indica, hoiiifjj 
a continuation of the descriptions of the fossils I'roin the 
South Indian cretaceous rocks, contains the first portion 
of the Gastiiopoda, embracing the Pulmonata, and thci 
Prosobranchia stpitonostomata. 

This part contains the four fasciculi due for the year 
1807-68, now issued in one : the four succeeding fasciculi 
will complete the Gastropoda. 

T. OLDHAM. 

Calcutta, 

March 18G7. 




INTRODUCTORY REMARKS- 


Whenever a large number of different natural objects is to be described, it is 
always most desirable, that this be done according to some certain systematic ar- 
rangement. In palsBontology, where the fossil forms are sometimes so very differ- 
ent from the living ones, such an arrangement is almost indispensable, as it is the most 
essential guide to understanding the relationship between the present and the former 
organisms. It is well known that, although species, §enera, and other higher divi- 
sions of the animal kingdom liave become extinct during the course of time, they 
still form a part of one universal system of organic life on our planet. The 
principal task, therefore, of the pala)ontologist is clearly to examine these fossil 
remains with reference to their relations to existing forms, and thus, in co-operation 
with the zoologist, gradually to furnish the materials for a true natural system in 
the animal kingdom. 

In bringing before our readers the descriptions of the Gastropodous remains 
of the South-Indian cretaceous rocks, wo have tolembly extensive and varied mate- 
rials to deal with. It may, therefore, not bo out of place to offer, first, a few 
remarks on the classification of the MoUusca in general and subsequently on 
that, which is to be adopted in our present more special and limited case. 

Several conohologists regard the GASTRorooA as the most liighly organized 
of the MoUusca; and taking into consideration that they include forms with 
usually- a woU-developed head, organs of generation and of respiration, etc.,* 
this classification will appear by no means imfounded. Tlic Cephalopodous 
form is certainly of a type lower in its organization, but it had attained, so to 
say, the maximum, or at least a much higher grade, of development in a certain 
direction, or upon a certain plan, in which gradual progression seems to have 
taken place in the organization of the MoUusca. The functions of several organs in 
the CEPHAiiOFODA — those of the central nervous, as weU as others of the muscular 
and the generative systems — ^in general appear, however, to give to this class a 
higher place in the general arrangement of the MoUusca than to the Gastropoda, 
and on this account it was that the former obtained, especially since the times of 
Lamarck and Cuvier, the first rank among the MoUusca. A cai'cful comparison of 
the different systems, which liad at various times been proposed, wiU be found in 


* Many of them being air-breathers solely. 
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the third volume of Bronn’s * Klassen und Ordnungen des Thier-reiches,’ pp. 8 ftT i d 9. 
It -will be sufficient here to refer to this valuable publication, and to restrict our 
own remarks to one or two arrangements proposed subsequently to that publication. 

Dr. Morch in a paper* ‘ On the systematic value of the organs ... in 'the 
classification of the MoUusca’ arrives at the conclusion, that the locomotive, res- 
piratory and other organs, which had been previously— by Lamarck, Cuvier, Blain- 
ville,t and others — ^used as the leading principles in classification, do not really 
possess the value attributed to them; but that this is to be found in the ‘heart’ and 
the ‘ generative organs.’ The author consequently divides the MoUusca (from which, 
strangely enough, he excludes the Beyozoa, Beachiopoda and others) into two 
series, Monoto-cakdi a and Dioto-caedia. Bach of these is further 
separated into two classes, namely, Androgyna and Exophallia on the one, 
Pseudophallia and Acephala on the other hand. The air breathing 
Univalves are considered of all the MoUusca the liighest, and the monomyarian 
Bivalves the lowest in organization. As an instance, wc may refer to the 
Cephalopoda, which arc represented as being a little degree higher in organiza- 
tion than the Peleoypoda, forming with the Djentalubje, the Polyplacophoea, 
CYCLOBEANcniATA, part of the Scutibeanohiata, Melmm and others, the class 
Pseudophallia. In fact such heterogeneous forms arc brought together in this 
newly proposed classification, that no practical success seems likely to follow from 
its adoption, although several good hints regarding the development of certain 
forms from others appear to be contained in it. 

Very instructive information is embodied in another paper on the classification 
of MoUusca based on the principle of cephsilization by E. S. Morse. J The plan,* upon 
which the MoUusca are organized, is stated to consist principally in the form of the 
fleshy sac containing the viscera and stomach. Mr. A. Hyatt consequently proposes 
to replace the name ‘ Mollusca or Mollxjscozoa,’ by the more appropriate one. 
Sac CAT A, equivalent to, and corresponding nith, the names Ve etebea t A, 
Ae TIC PLAT A, and others. The morphological researches of Mr. Morse are 
quite in accordance with the generally accepted classification of the MoUusca, 
namely, into Beyozoa (Ciliopod^), Beaciitopoda, Tunicata (Tunicopoda|1), 

Ami. Nat. London, lSd5, 3rd Scr., Vol. xVl, p. 385. 

t Vide rrincipps de Zooclassio, ou class, d. animanx, Paris, 18»53 (Posthumous). 

X Amcr. dour. and Arts, 1866, 2d, Sor., Vol. XLII, No. 19. 

^ \V« propose tills name with roforeiico to the cilia, or tentaclo.s, surrounding the aperture. 

ll Piv'pn.xod, with refercuce to the entire mantle sciTing, by its muscular action, or through its different aiipendages, 
as a locomotive organ. 
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Pelecypoda, Gastkopoda and Cephalopoda, arranged in order from the lowest to 
the highest type. These six principal divisions or classes of the Mollusca are 
generally accepted by the majority of conchologists, (with the exception of the 
CdiioPODA, the Molluscous characters of which arc only very slowly acknowledged). 

Confining ourselves at present to the Gastropoda, and in a case like the pre- 
sent, when reporting only upon an imperfect local fauna, it would perhaps be a 
great advantage, if wc strictly followed some system, which had been adopted and 
exemplified in any of the leading Manuals of the Mollusca. It is not, however, easy 
to select from among the numerous systems which have been at various times 
proposed one equally well suited to the zoologist and tlie paheontologist. 

In Woodward’s ‘Rudimentary treatise of shells,’ the generalclassi- 
fication of the Gastropoda is much clearer and more easily understood than in many 
other Conchologieal works ; and the ways, in which the families arc described according 
to their respective relations, appear to be adequate to the slate of our yet very ini- 
l)crfcct anatomical knowledge of the animals. Tliis treatise is undoubtedly indispen- 
sable for the student of Conchology ; still it would at present seem more advisable to 
cany out in the generic nomenclatm’c a more detailed division, than has l)oen 
adopted by Woodward. A similar objection, — if it can be called one, — may be raised 
against the- classification in Philippi’s ‘Handbuch dor Conchyliologie,’ 
1853 ; and still more decidedly against the older systems of Lamarck and others. 

The adoption of smaller and more easily defineable generic groups has, during 
the last few ycai's, been found not only to have increased very considerably our 
specific knowledge of the animals, but it Ixas also most remarkably facilitated the 
study of the Mollusca in general. Many points in morphology and in geographical 
distribution, wliich would scarcely have had a chance of being so soon cleared up, so 
long as the universal generic denominations such as Ccrithimi, Fiisus, Tntmiwni and 
others remained in use, became at once far more intelligible in consequence of the 
new system of sub-division. Perhaps it would be more correct to say, that the more 
detailed studies of the organization, the habits and the geographical distribution, 
rendered this closer division more a matter of necessity than of mere convenience, 
as it appeared to be at first. Swainson, in his able ‘Conchology’ (ISIiO), was one 
of the first, who classified in the more recent sense the Gastropoda into a number 
of characteristic families and sub-families, and he also nearly doubled the then 
existing number of genera. The same course was more systematically pursued by 
Dr. J. E. Gray, especially in his last ‘Catalogue of the Mollusca in the 
BritishMuscum’ (1857), and by Henry and Arthur Adams, in their ‘Genera 
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of recent Mollusca* (1853*68). It is greatiy to be regretted, that in neitber 
of these two publications have the fossil shells been included, because without these 
it is impossible to complete a system. This want ought to have been supplied 
byChenu’s ‘Manuel de C on chyliologie,* (Ft. 1,1869), which is little mbre 
than a translation of H. and A. Adams* ‘Genera*, but with the addition of a large 
proportion of the fossil forms, so fkr as these were known to the author. In the 
numerous and wcU-cxecuted, though not always very correct, drawings this ‘Manuel* 
lias its own strong recommendation. The system of the ‘Genera* is, however, 
strictly adhered to, and the genera of fossil shells are simply inserted in the scheme 
of the recent ones, althoug]^ upon a little more consideration the former would 
have suggested several highly desirable alterations. This reduces the originality 
and partly the value of the book, specially as it has often been left without many 
important observations on families and genera, which are given in the English 
original. - 

One of the most valuable contributions to the general knowledge of the Mol* 
luscawill be found in the third volume of Bronn’s ‘Klasson und Ordnungen 
des Thicr-reiches* (1868-63), forming a copious compendium of nearly all 
existing information regarding that division or sub-kingdom of animals. Tic 
anatomy of the animals, the formation of the shells, the systematic, geographical, 
and geological distribution arc treated of more extensively, than can be found in 
any other similar Manual. It is only to be regretted, that it has not been the good 
fbrtune of the originator of that grand publication to complete it. The systematic 
arrangement of the Mollusca is in many respects an original and improved one, 
while in others it presents an apt and careful selection from what was already kdown. 

Bronn’s chief divisions of the Malacozoa arc Acefhalomalacia and 
CnPHALOMALACiA. The latter contain the CEPnALOPODA, Gastbopoda, and 
ScAPHOPODA. The first of these, which is considered the highest in organization, 
has been already treated of in our previous publication of the South-Indian 
cretaceous fauna.* 

The ScAPBOPODA, Fbosopooephala, or CiEBOBBABCHiA, include the single 
family I^entaliivjb, while all the rest of the headed Mollusca are treated by Bronn 
in the class Gasteopoda, which is divided into the following orders : Fiebopoda, 
Cuvier ; Opisthobbabchia, M. Edwards ; Heteeopoba, Lamarck ; Feosobbanohia 
M. Edwards; Pbluonata, Cuvier. The Fbosobbakcbia, which include the 
majority of known shells, are further divided into CszTOJOD^f Ctolobbanosia, 

* PoUsoatologia Indica, Ser. 1 and 111. 
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Asfidobbaitohia, Cienobbakchia, and NETTBOBHAKcniA (* Pulmonifora opcrculata,’ 
H. and A. Adams). It is not our object hero to enter upon any discussion of the value 
of these various divisions ; but looking first at the Peosopocephala, or Scaphopoda, 
•it, is evident from Bronn’s treatise (loc. cit. pp. B23-6C4i), that many of the 
characters of the Bestaziidjd, as the presence of tentacles ( though numerous) 
on the head, the close connection of the foot with at least a portion of the digestive 
organs, the unilateral opening of the genital organs, the teeth on the radula and 
others, arc in many respects the same as those in the largest number of other 
Gasteopoda. It is true that, according to the latest reseai*ches of Lacaze- 
Duthiers and Sara, the Dentalijd^ appear to be in many respects of a much lower 
organization than had been previously believed. It is said that they have no heart, 
nor any special respiratory organ, and that the entire surface of the body, not 
attached to the shell, acts as the latter, although this last statement does not appear 
to be satisfactorily proved as yet. We have among other Gasteopoda also many 
instances of a veiy low oiganization, for we meet with species, which have no 
heart, and consequently no regular circulation (in Bhodope of the Opisthobeanchia) ; 
others which have no mouth or special organs of respiration (many Gvmnosomata 
of the IIeteeopoda), and still, looking to the totality of the organization, we cannot 
but i-etain these and other forms in the respective orders, or families, to the species 
of which they are in other respects closely related. 

Comparing, on the other hand, the five sub-orders of the PROSOBBANcni\, the 
assemblage appears to us rather heterogeneous; and we would suggest to exclude 
from them the first and the last, namely, the Polyplacophoea, ('CniTONij)^), 
and .the Nedeobeanchia, classing these as separate orders, equivalent to the 
Peosobeanchia. Both are entitled to this rank; the former by the want of 
tentacles and the articulated shell, and the latter by the respiratory organ, and con- 
sequently difierent mode of life. We would then have, as formerly acknowledged, 
only two divisions in the OEPnALOMALAOiA, namely, CepeaijOPOda and Gas- 
teopoda. The latter could then be further divided into eight orders : 1, Pijlmo- 
nata; 2, NEUEOBEANcniA ; 3, Peosobeanchia; 4, IIeteeopoda; 6, Polipeaco- 
phoba ; 6, Opisthobranchia ; 7, Pteeopoda ; 8, Peosopocephala. 

In the course of our descriptions, wc shall retain this classification, although 
only four of the orders, the Pulmonata, Peosobeanchia, Opistjiobeanchia and 
Peosopocephala, (or Scaphopoda]^ will occupy our special attention, because of the 
other orders no representatives have as yet been diseovered in the South-Indian 
cretaceous rocks. 


6 
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Am to sub'Orders, families and genera we shall to a great extent follow 
Qray’s 'Oatalogue,* or H. and A. Adams’ exposition, in their * Genera,* 
although we shall not reirain from making such alterations as appear called for by 
the examination of the fossil shells.* ‘ • 

i 

Until within the last few years, it has been the usual custom in fossil Con* 
chology to follow a few standard works, which had been carefully executed in 
accordance with the systems of Lamarck and Cuvier. There can be no question 
that this course very greatly facilitated the understanding of the general character 
of the shell, especially where the palseontologist had to deal with only a mmnJl 
number of species. Still a great drawback in fossil Conchology has been produced, 
in that the comparison of the extinct forms with living ones bsa been so much 
neglected, or at least retarded. A large number of generic names has thus been 
introduced into the literature of Conchology, very often for no other reason 
than that aU the species belonging tq them wore extinct, or at least were believed 
t9*feS^.*'“5'b8sil*shells also' wePo occasionally treated solely with reference to their 
identity, similarity, or difference as compared with those already described from 
the same or mTnilar deposits, and as being characteristic for a certain geological 
formation. It is only natural that the importance of the last point should not 
be overlooked by the pahoontologist ; but it was not until Ed. Forbes, Darwin, 
Dana, Lyell, and others showed the vast importance of applying results, derived 
from the study of physical conditions in connection with the recent fauna, to the 
examination of the fossil faunae, that the great physico>geological results, which 
we now see rapidly progressing, received lliat attention which was due to them. It 
was proved that species of a certain form and organization only live or prosper 
under certain favorable circumstances, at a certain depth, temperature, and other 
conditions of the water, or climate, on certain ground, &c., and that from an ex- 
amination and correct recognition of the characters of the fossil shells, it is possible to 
form correct conclusions as to the post physical conditions, under which the res- 
pective strata have been deposited. An enormous held of new and most interest- 
ing inquiry into the former conditions of life on our globe was thus opened for the 
geologist and palreontologist. The * formations* of the geologist ceased to be looked 
upon merely os a scries of beds with some characteristic fossils, but appeared in the 
light of a scries of beds deposited under various physical eonditions and in a great 
ocean swarming with organic beings, which were adapted to those various conditions. 

♦ The want of reforencea vaatly iilic^reases the difficulty in the critical nae of the book, and is, aa well as 
the very atranga and nnuaual uamca oocaaionaUy adopted, juaUy comploiiied of by many concbologiata. 
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Changes made on one side proved the necessity for others, and it was seen 
that by no better and more accurate means could the correct comparison of the 
former with the present {>hysioal conditions be tested than by the study of the 
or^mio life, and specially of that of the Mollusca. It was then necessary to go into a 
closer comparison of the fossil* forms with the living ones, and to make use of the 
considerable systematic progress which had been attained in recent Conchology 
principally through anatomical researches. 

The great disadvantage in studying fossil forms is, that direct observation as 
to the connections existing between the animal and its shell are to a great extent still 
in their infancy. It is most important to know which particular secretion on the 
aperture corresponds to a certain organ, and in what connection this latter stands to 
the total organism ; whether its changes are essential and necessarily dependent 
upon others in the organisation of the animal, or whether they may be produced by, 
and can therefore be attributed to, local and accidental causes only. We can hardly 
expect, that our fossil genera will have an unquestionably firm basis, until these 
morphological and anatomical studies have been very considerably advanced. It is, 
however, by no means intended to say that our present knowledge of the anatomy 
of the ' animals is so totally deficient, that we cannot form any certain conclusions 
from the structure of thesliellio that of the animal. We do not need to enumerate 
the many most valuable results, which have been already obtained from those studies 
in fossil Conchology. 

But the more we cuter into a detailed examination of local fiiunie, the moro 
urgent appears the necessity for reducing to some extent the old established ‘ grand’ 
generic groups, and for adopting instead the smaller and more easily defincable genera, 
which have been established by the more rapid progress of recent Conchology. 
I hardly need to repeat, that our studies, both systematical, as well as physical 
and geographical, are most remarkably simplified by the adoption of this course. 
That we shall have to struggle, for some time to come, with the number, limit and 
definition of those genera is an undoubted fact, but this does not in the least 
invalidate the principle, which ought to be adopted. It is most probable, for 
instance, that a large proportion of the genera and sub-genera, introduced by 
H. and A. Adams in their ‘Genera* will prove to be quite unnecessary, others 
win be difierently determined, and many moro arc constantly proposed. But when 
all the recent slidls have been thus carefully examined, several of our, as at present 
believed, fossil genera will bo shown to have still living representatives, and others, 
which have really disappeared altogether, will be entered into the system according to 

* I mean to refer here principally to the meso-and paheo*zoic fossilB. 
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their respectire relations. The recent fauna is only a remnant of that which existed 
during the pre^ous periods of life on our globe, and its* uniform plan of organization 
is sufficient proof that, strictly speaking, the present fhuna marks only a certain 
stage in the entire progressive development of organic life.* Unless, however, I 
am very much mistaken in the meaning of the term of a natural ayatem^ (which I 
believe ought to be the expoaition of thia gradual development of organic life)^ I am 
entirely at a loss to perceive, how conchologists can expect to arrive at a natural 
system from and through the examination of the recent species alone I 

Were it certain that there are in reality no extinct, new, or differently typical, 

, forms of MoUusca known, no such objection could be very reasonably raised ; but 
as the reverse is to the extent of our present knowledge an undoubted fact, the con- 
chologist must look upon a pm*ely zoological system only as a partial systematical 
arrangement, or an incomplete attempt at a natural system. 

Perhaps the system now adopted, which has become so highly favoured among 
a number of conchologists, might well be called hyper-anatomical. It soxmds 
almost like a dream to hear of the grand results, which are expected to be derived 
from the examination of the dentition of a few species, when Mr. Morch says, that 
“ a monographic research, chiefly based on the teeth of the genera Naaaa, Fusua and 
Bucemum, found on the coast lines from the arctic ro^ons to the equator, would 
probably be sufficient to prove, whether species in each fauna are created originally, 
or are only varieties dependent on different climates, and would at the same time 
prove the relations between the species of succeeding geological periods.” Where, 
whether, and how all these inquiries of the past and the present are inscribed on 
the teeth of the MoUusca wiU probably not be easy to find out. This seems to me 
a similarly exaggerated idea, as if some palaeontologist would attempt to obliterate a 
carefully obtained zoological result through the examination of a few imperfect 
slieUs, for such they are in the largest number of cases in our fossil Conchology. It 
is only by the co-operation of both the zoologist and palaeontologist (although the 
latter will always gladly give the lion’s share to the former), that a true natural 
system of Conchology can be obtained. 

For some time I entertained the project of collecting aU the different types 
of MoUusca, and specially of the Gastropowa, from the oldest to the more 
recent formations, and thus being in possession of a scries of types for comparison 

with the living shells. A task like this is, however, not easily executed, for the 

• 

** When coiiiain organised forms are placed under the influence of conditions of life so different, 

that their organs lose something of their inherited developiaent, instead of becoming more highly specialized, 
thia case of so-called retrograde metamorphosis can scarcely be looked upon as anything more, than an excep- 
tional case, inasmuch as it does not interrupt the general tendency to progression. 
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geological position and the probable conditions, under which the respective fossils 
lived and were buried, ought to bo always correctly ascertained. As soon as 
our palsBontological materials are more complete, such a series of shells will 
, prove highly instructive. We have to compare then the series of each successive 
formation with the preceding, note the changes of foim with reference to that 
of organisation, inquire into the causes which may have produced these, and 
deduce from this the direction, plan and degree of progressive development. Such 
a thorough examination of the entire fossil and living order of the Mollusca 
in one locality, or rather so to say in one basin, or geographical area, would give us a 
better and firmer basis for a natural system than anything else, and when such in- 
quiries have been in reality, so far as possible, extended over the entire globe, wo 
shall have then in hand at least a portion of the materials, which we require for 
that system. We must, of course, necessarily be contented with a certain number 
of typical forms, for to obtain all the fossil species which have existed is almost 
beyond our expectation. 

This is the pHnoipal reason why, in describing a large local fauna, wo 
thought it right to take advantage of the opportunity for the proposition of a few 
systematical changes. 

In conclusion 1 ouglit probably to say a few words in justification of the 
great length to which my memoir on the Gastropoda has been extended. 
It was indeed only after mature and repeated considerations, that I entered 
upon the difficult and laborious task of making references to the recent fauna at 
all. When, however, I found the necessity for adopting a large number of generic 
names instead of one, as used by several other palaeontologists, the further neces- 
sity arose of grouping these into families and so on. In giving occasionally a review 
of the cretaceous genera and species of a family already known, it was almost 
inqMWsiblo not to mention at the same time other recent genera of the same family. 
In this way the bulk of the information increased, and I afterwards thought it 
useful to give, besides, a brief review of the zoological character of each family 
or sub-family if necessary, so as to aid, oven slightly, the student of Conchology in 
India, where the desirable means of reference are not so easily procurable, as they 
are in almost every largo town in Europe. 

Several other additions and explanations of little known genera of shells will 
pcrliaps bo welcome oven to some of my colleagues in the study of Conchology. 

E. STOLICZKA. 

Calcutta, 

March 1867. 




GASTROPODA 


OF THE 

CRETACEOUS ROCKS OP SOUTHERN INDIA. 


Sub-kingdom, MOLLUSC A. 

Class, GASTROPODA, Cuvkr. 


CHAitACTEiis. — Mollmca, with a more or less distmct heady being generally pro- 
vided with tentacles,* a mmcular foot developed for digging, swimming, fastening on 
submarine objects, creeping, or rudimentary, i with %r without other locomotive 
appendages of different shape ; mcmtle open nsually m front and below, more rarely 
on both ends,X or even wanting ; shell, \f present, either wiivalve or multivalve,% with 
or without an operculutn, which is not exactly equivalent to the second valve of the 
Pelecypoda or Elatobranchia; genital organs placed usually unsymmetrically, seldom 
symmetrically, \ or in pairs,\ but always opening on one side only. 


Wo have previously noticed, that it appears convenient to divide the entire 
class of Gastropoda into eight orders; namely, Scaphopoda, JPteropoda, Opistho- 
bronchia, Chitonidee (Eolyplacophora, Blv.^, Meteropoda, Erosobranchia, Ncurobran- 
chia and Fulmonata. The cretaceous rocks of Southern India have not as yet 
yielded remains of aU these orders, and there is, therefore, no inducement for us 
to notice those, which arc absent, any farther in detail. Por suilicient information 
as to all the orders and other sub-divisions, wo would specially refer the reader 
to the description in Bronn’s “ Klassen und Ordnungen des Thierreiches,” Yol. Ill 
(continued by Dr. Keferstein). 

The remains of Gastropoda, which we are about to describe more fuUy here, 
belong to the four divisions, the Scaphopoda, Opisthobrcmchia, Frosobramhia and 
Fulmonata, and we shall confine our remarks to what may be neccssaiy to the 
understanding of those four divisions, so far as regards the special purposes of our 
present description and the geological importance of the groups. 

* To tliese Bronn’s namo Pselaphocephdla refers, but as tbey are wanting in almost a greater number of 
species, than is the f«x>t, the name is not more characteristic. The tentacles ai*o wanting in a few genera of 
the Hetoropoda, Opisthobranchia, Ftcropoda, and in all Chitonidee. 

t The foot is wanting in one or two Pteropoda and three or four other genera of the Gastropoda even as 
a rudiment. In the Dentalidao. § Chitonidie. || Dentalida). % Chitonidao. 

B 
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CRETACEOUS GASTROPODA 


As is generally the case, the Prosobranchia are, in the rocks referred to, by 
much the most numerous. It would be, no doubt, a more natural course to 
open our descriptions with the lowest group— — ^but following the ar- 
rangement already adopted in the previous descriptions of a portion of the MoUusca 
from the same rocks {see Paleeontologia Indica, Cretaceous Cephalopoda of Southern, 
India) we shall begin with the highest order, the Fulmonata. Generic chai^- 
teristics will be given in greater detail where necessary, and especially, when a 
genus is introduced for the first time into the literature of cretaceous MoUuaca. 
Cases will sometimes occur, when a more general, — ^usually an older denomination 
of & germs , — ^is retained as the principal name, while a second is given in a parenthesis. 
The latter usually refers to a name used for the genus in a more restricted, and 
generally a newer or more recent, sense. We would simply repeat here, that we 
prefer leaving room for further correction by exposing the insufficiency of the 
materials at our command, rather than by using terms of fixed meaning to attempt 
to give an apparent, but possibly fallacious, completeness to the descriptions. Even 
in some well preserved fossil shells, there still remains for the most part so much 
that is doubtful, and so much that must be mere supposition, that we must be 
careful to avoid any hasty descriptions of imperfect specimens, which would fre- 
quently admit of more explanations than one. 

The geological terms to bo used in reference to the cretaceous rocks of Southern 
India, will be the same* as those already used in the descriptions of the Cephalo- 
poda. Pour groups of bods are distinguished; the Arrialoor, Trichinopoly and 
Ootatoor groups in the Trichinopoly district, and the Valudaytir group fr’om the 
neighbourhood of Pondicherry, The last (the Valudayur) may be taken as nearly 
equivalent to the lowest division (the Ootatoor) of the Trichinopoly series, although 
the equivalence seems to be only partial. Many of the fossils, which were examined 
from these beds, appear to indicate, that some Arrialoor beds had been classed with 
them, and it may even be possible that these younger beds constitute the greater 
portion of this group. Very strict boundaries between each of the groups were not 
defined by means of the geological or stratigraphicaJ examination of the rocks. 
We must hope that the palaeontological enquiry, when extended over the entire 
fauna, may throw some light upon the value of these divisions, and that the- dis- 
tribution of the various groups of fossils will help to explain much as regards the 
co-existence, or succession in time, of the various deposits. 

Wc may here anticipate the remark, that while the Ootatoor group has yielded 
the largest number and greatest variety of Cephalopoda, the Arrialoor and Trichino- 
poly groups contain to the same degree a much richer fauna of Gastropoda. At the 
close of the detailed descriptions, the results, as regards this class, will be given in 
the same way, as already attempted with the Cephalopoda. If not specially mentioned 
it will be understood, that the specimens described or figured are deposited in 
the collections of the Geological Survey of India. With regard to nomenclature 

* These will be found more fully treated of in Mr. H. F. Blanford’s re^rt in the 4ith Yolume of the 
Memoirs of the Gk^ological Survey of India. 
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we shall use, in the course of our descriptions, the generally accepted expressions ; 
to avoid, however, any misapprehension a few remarks will probably not be out 
of place. 

In all our figures, we have adopted the position with the apex of the shell 
Qnd the aperture hehm <md m front of the observer. Strictly speaking the ehoiee of 
this or of the reversed position, as used chiefly by French Conchologists, depends 
merely on the habit to which a naturalist has been accustomed. Neither of these 
positions, as is well known, is throughout strictly natural or corresponding with 
that of the living shell, and as regards illustration, the one has no peculiar 
advantage over the other. In a few swimming species, the reversed position may 
be thought more natural, while the regular position, with the apex above, is in the 
greater number of conical shells not only natural, but as regards certain fixed 
terms in common use is decidedly preferable. 

As to the different forms of the shells, the expressions used need no farther 
explanation ; they are aU very familiar and easily understood. Tlie name of ‘ body 
whorl’ applying to the ‘last whorl’ (anfractm uUimmJ will be omitted, as it has 
no real significance in the Gastropoda. 

Speaking of the aperture, the expressions ‘below’ and ‘above’ will also be 
omitted, because they are liable to cause misunderstanding in the reversed position 
of the shell, and the respective expressions ‘ anterior’ and ‘ posterior’ will invari- 
ably be used. The same remai’k applies to the names of ‘right’ and ‘left’ 
lip or peristome, in place of which the corresponding terms of ‘ outer’ and ‘ inner ' 
or ‘ columellar’ lip are less liable to cause confusion in cases, when any one desires 
to refer to a figure, for which elsewhere a reversed position has been chosen. If 
not particularly noticed, we shall tmderstand by ‘inner’ lip, tliat portion of the 
peristome, which adheres immediately to, or covers partially, the preceding whorl, 
and which is also often called the columellar lip. The posterior angle of the 
aperture marks, generally speaking, the posterior junction of the outer and inner 
lip, which are here either miUed or separated. The anterior junction of these two 
requifes, however, often a special explanation in the different groups, if it is not 
clearly marked by the anterior canal, or at least a slight notch of the aperture, as in 
the greater number of the Prosobranclxia. 

Considerable difference exists as regards the terms, .which are used for the 
designation of the so-called ‘ umbilicus.’ "We shall, in all cases, cease to use the 
word ‘perforated,’ because tliere is in reality scarcely a single Gastropod shell, 
which can be truly called perforated, and because the original moaning of the 
term, as first introduced, has in the com’se of further enquiry been so variously 
applied, that the simple use of the word now leaves an observer in doubt, or, 
when no special explanation of the expression is given, rather leads to misapprehen- 
sion. In our description, we shall use only two principal terms, which we regard as 
correlated to each other, namely, umbilicus and columella. The first is either open, 
or covered with a callosity, the latter hollow or solid ; both in different degrees and 
varying in form requiring always special notice, not only in different species, but 
often even in certain specimens of the same species. 
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A shell, which is coiled in a regular plane, is lunhilicated on one or, generally, 
on both sides ; but in most cases, the basal (or lower) is deeper than the apical 
(or upper) excavation. When the volutions are coiled in such a manner, as to 
rest on the upper part of the succeeding whorl with their whole basis, or only with 
a porl^on of it, while the apex of the shell is raised conically, a similar conical 
excavation is thus formed on the side opposite to the apex, or internally of*the 
shell. In this case we call the excavation an ‘ umbilicus,’ the form and size of 
which depends upon those of the shell. The central perpendicular axis of umbili- 
cated shells, which expresses their height, is, therefore, only imaginary. Further 
it depends on the angular or rounded forms of the whorls, and on the kind of invo« 
lution or coiling, whether the inner volutions are partially visible within the 
umbilicus, or whether this latter forms a regular hollow cone, as in many HeliddtBy 
on the one hand, and in many Trochidee on the other. The umbilicus may often 
be covered with a callose mass, which on the further growth of the shell may be 
absorbed, or may remain and fill up the exeavation. Instances of this kind occur 
in the Naticida, Neritopsidee and others. 

When, on the contrary, the basal portion of each whorl is partially covered or 
embraced by the succeeding whorl in order to form a certain axis, round which 
the volutions arc coiled up, we call this axis a colmnella. The formation of this 
columella depends on whether the inner lip covers the preceding whorls in its 
entue extent, or only partially, and whether it is very thin or thickened ; according 
to tliis the columella is either solid or hollow, and in itself either very thin and 
loose, or strongly and consistently built by the callose mass of the inner portion of 
the peristome. Solid columellae are found in Fusm, Buccimmi, etc., hoDow in 
Cancellaria, Nerinea ; very thin and slight in Turritellat strong in Mostellaria and 
Qeritlmvtn, etc. * 

The inner lip sometimes remains partially free at the base, so as to form a 
hollow in the columella. In growing larger, however, the free or raised portion of 
the inner lip is absorbed and, while forming a solid columella, the same hollow is 
again restored at the new peristome of the aperture, as is, for instance, obsorf cd in 
some species of Cliemnitzia and others. In this casse, the expression fissure may 
probably be well appropriated. Depending on the peculiar character of the spiral 
coiling of a shell, it will be seen, that while in some cases there appears to exist a 
very sharp distinction between umbilicus and columella, in others they approach, 
or even amalgamate with each other. Taking it very strictly we may say, that a 
columcUa is always present, when the singular whorls are contiguous and coiled 
cone-like. In shells, the whorls of which are not contiguous, as is sometimes the 
case in Scalaria, Fernietus and others, we can speak neither of a columella, nor of 
an umbilicus. 

Proceeding with the descriptions of the species, we shall often note a few 
measurements, as — 

1. — The spiral angle, according to D’Orbigny’s Helicometer; 

2. — The sutural angle, by which we understand the angle formed by the 
ascending suture and a horizontal plane at right angles to the aTia of the shell. 
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.3. — ^The proportion of the height of the last, and, occasionally even of the 
pcnultimato whorl, to the height of the axis. 

It must be understood, that these and any other measurements regarding the 
actual size of shells will ho only noticed, when they can be of use in the ,recon- 
«truction of the shell, or when they are in other respects characteristic. The scale 
used will be, as before with the Cephalopoda, the millimetre. There is little use 
in quoting measurements of already figured specimens, or even actual measurements 
in general, excepting as regards the usual size of a species, or its greatest variation. 

In the descriptions of species we shall, as usual, give first a diagnosis in Latin, 
while the rest of the description will generally be more explanatory, than a mere 
translation of the diagnosis. Observations on similar species already known, and 
comparisons with these will be carefully noted, because these are in many cases 
of far greater importance, thgn any imperative characteristic of a new species. 
Regarding known species, we shall continue to notice largely all facts of identity 
and affinity, and to illustrate them amply with the specimens at our disposal. 
Special geological interest always attaches to the occurrence of these known species. 
The same system will be retained in referring to the different genera and famihes, 
and to their geological distribution in time and space, as well as to their concholo- 
gical relations. / 

It is not necessary at present to make it an /bject to enumerate all known 
Cretaceous fossU species of the genera described, ^is this work has only just been 
completed by Prof. Pictet * (Mat. p. 1. Pal. Suisg/., 3rd Ser. 1864,). If, however, 
any particular additions or ’considerable altcratii'ns have been made since the date 
of Pictet’s publications, wo shall not omit io attend to this subject. In 1861 
(Proc. Am . Phil. Soc. Vol. VIII.) W. Gabb published a catalogue of what he 
then supposed to be all known Cretaceous Mollusca. The number of fossils, however, 
omitted fi*om this catalogue is very considerable, and a little want of care in the 
critical examination greatly reduces the value, which such a publication, if properly 
executed, would so highly dcsen^e. 


c 
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Order. FULMONATA, Cuvier. 

Char. — Air-breathing Oastropoda with or vAthmt a shell; hmgs situated m 
front of the hea/rt or behind it, and the respiratory canity opening with a roundish 
hole only ; hermaphrodite, with reciprocal impregnation; loithout a metamorphosis, 
the young animal resembling the parent in shape and not provided with deciducus', 
cephalic fns. 

In conformity 'with the somewhat limited extent of dry land during the 
earlier formations^ air-breathing animals seem not to hare been yeiy numer- 
ous, although they were not wanting even in some of the oldest periods. The first 
somewhat doubtful rmnains of air-breathing Ghiatropoda are found in the coal- 
measures and not very certain traces were noticed in fresh-water deposits of the 
Lias and Jura. True Fulmonata were described fi^t from the Wealden, but the 
remains even hero, and in the cretaceous deposits, are very scarce. By far the 
greatest number, which is calculated to amount to about 600 species, have been 
derived from the cainozoic deposits, the eocene, as well as tlie noogene. Prom our 
cretaceous rocks, only a few species have been procured, and these all belong to the 

Sub-order. Styloznatophora. 

the members of which are all terrestrial animals characterized by having their eyes on 
the ends of retractile peduncles, the tentacles being separate and placed below the 
peduncles; no operculum. 

Family.* SELICIDJE. • 

Sul-family. UELICINJE. 

Except the Boysia Eeussii, which was in 1859 described by myself from a 
oretaccous fresh-water deposit in the North-eastern Alps,t I am not aware that 
any species of true HeUciunel have been noticed from deposits lower than the 
eocene strata, although 1 may be unacquainted with some publications at present 
bearing on tins point. The four species, here described under two genera, arc, 
therefore, of very great interest, both in the study of the Fulmonata in general and 
in that of the fauna of the Bouth-lndian cretaceous deposits especially. The greater 
number of our specimens were found in the loose conglomeratic or gritty sandstones 
of the Arrialoor group, or the highest division of the series of deposits, together with 
marine shells. This mode of occurrence increases the interest of these few Helicideo 
very much, and supports Mr. H. Blanford’s statement, that the Arrialoor deposits 
have been formed, partially at least, in very shallow waters. § Land was evi- 
dently not very far off, and it cannot surprise us, therefore, when we see land shells 
occurring associated with a rich fauna of truly marine species. Kelicidse inha- 
bited the shores and islands of the cretaceo'is sea, and consequently their shells 

* We accept tlie terminations and — incc for the denominations of families and snb-families 

respeotively. 

t JSitzuni^sb. Akad, Wien. Bd. XXXVIII. p. 493, pi. 1, fig. 17. 

J UdU (nnlii, and other species noted by Sowd’by are now universally acknowledged as Natica, Trochus^ 
etc. § Mem. Geol. JSurv. India, Vol. IV, pt. 1, p. 16‘3. 
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could, by occasional higher tides or higher reach of the waves, have been without 
any difficully carried away to greater or lesser distances from the shores, and there 
buried with the marine inhabitants of the place. Similar cases occur in the tertiary 
deposits also, as has been noticed by Deshayes in the Paris basin, and by Dr. M. 
•Hornes in the Vienna basin. With regard, indeed, to the Helix Turonemist Desh. 
of the latter basin, it has been proved that the species survived the marine fauna 
with which it occurred. The species continued to exist on unaltered, although the 
sea had disappeared from the shores which it inhabited, since it has been found fossil 
in the marine, brackish and the fiesh-watcr deposits of one and the same place, 
where these deposits can be very clearly seen to have sueceeded each other. 

This is a point of very high interest and of great importance in attempting 
to trace out the changes of climate, and other correlated phenomena, towards the 
close of one and the commencement of another formation. When we can establish, 
that the terrestrial fauna did not change during two successive periods, in which 
considerable changes and distribution of sea level took place, we can conclude with 
tolerable certainty, that the climate of the place was, during both these periods, 
pretty nearly the same, and also, that if any changes have taken place, they must 
have occurred by so slow a process, that the animals could easily acclimatise 
themselves. Sudden changes in the terrestrial faunae would load us to suspect 
some rapid alterations in the elimatal conditions and configuration of the land, 
and probably an equally sudden change in the neighbouring waters. Rut oiu* 
physico-geological investigations are still too deficient to enable us to define the 
limits, within which terrestrial changes have affected the organic life of the adjoin- 
ing seas and vice versd. It is, however, certain that much knowledge may ho 
anticipated fifom careful local enquiries and thorough examination of special basins. 
Instances of an admixture of land with marine shells occur still on the shores of 
almost every sea, more especially where banks with shallow water exist. 

Of the four species to be here described, Anchisioma cretmewm was more 
common ; the other species were very rare, but although only known from single 
specimens, these are mostly sufficient to enable us to characterize the species, and, 
therefore, are well worthy of notice. This will also, I hope, induce subsequent 
observers to devote greater attention to these very interesting shells. It can 
scarcely be doubted, that a careful search in these deposits would largely reward 
the observer, by adding to the number of cretaceous land, — ^and probably fresh-water, — 
shells also. 

H. and A. Adams unite, under the sub-family of Helicmee, a number of 
genera into which Lamarck’s genus Helix had been divided. It is well known, 
that Linneeus included, under Helix, besides the common land-snails, many fresh- 
water and even marine shells. Subsequent naturalists, and especially Lamarck, 
defined and restricted the genus more carefully, and among others Pfeiffer made it 
an object of his special study, the results of which are well known through his 
able monograph of the Helicidce. In his earlier publications, Pfeiffer strictly 
defended the unity of Lamarck’s genus Helix, in his later researches he does not 
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appear indisposed to adopt a division of the old genus, Helix, into smaller groups 
under different names. And there can be no question that such sub-divisign is 
rendered quite necessary even in the present imperfect state of our knowledge 
of all the respective animals. 

With aU the apparent similarity, the variation in the form of the shell’ 
coincidently, to some extent, in that of the animal itscK, is still so manifold, that it 
is not easy to characterize even the sub-family SelicifUB, in its restricted sense, as 
given in the more recent Conchological treatises. But what the characteristics 
of the genus Helix in Lamarck’s sense might be, is readily seen when we read in 
Woodward’s Manual, or Bronn’s ‘ Klasscn imd Ordnungen’ a. o., that it comprises 
shells of discoid, globular and conical form, umbilicated, perforated or imperforated ; 
with a transverse, oblique, lunar or round aperture; with its margins distinct, 
remote or united by callus ! ! etc. No one can fairly or seriously object, if Con- 
cliologists attempt to classify these and other so widely different characters under 
different names. 

Of this sub-family, Uelicince, we notice two genera Anchistoma and Macrocyclis. 

I. — ^Anchistoma, Klein. 1753. 

Anch. lesla orhietdari, spira plana sen suheonvexa ; anfracUhiis nnmerom, 
svblns omnibus vel duohrn nltimis conspicuis, seu umhilico clamo ; ultimo anfractu 
prope aperlnram contractor clejiexo atque nonminquam gibhjoso ; apertura 8td)rotimdata, 
expansUf intus scepissime callosa, ad margines dentihus seu plicis munila. 

Tlic genus Anchistoma comprises a number of chiefly small species of Heli- 
cino!, which are distinguished by a large number of narrow whorls, the last of 
which is deflexed and usually provided inside with some kind of teeth or plaits. 
The inner lip is mostly callosc, tooth-like and projecting into the space of the 
aperture, while the outer lip is expanded and reflected. There can be no doubt, 
that the species attributed to this genus, as they can be seen amply illustrated on 
plates 61 — 00 in Pfeiffer’s “ Sclmii'kel-schnecken” 1846, form a sufficiently natural 
group to be distinguished by a separate nam«. Among themselves they present, 
however, several characters which seem to make a stiU farther sub-division into 
small groups veiy desirable. Wc notice in general the helicoid and non-umbili- 
cated forms with somewhat elevated spire, and the more planorboid and umbili- 
cated forms. Among these again those which have all their previous volutions 
visible in the spac*e of the umbilicus, and others in which the last or the two last 
w horls arc so much enlarged below, as to cover tliis space nearly totally. Simi- 
lai’ly to this the dentition of the aperture varies. Tlic peristomq is only somewhat 
thickened and expanded ; or there are a number of plaits or folds present in the 
inside of the w horls, disappearing near the mouth partially or totally ; or there are 
differently shaped teeth at .the peristome only and not extending into the inner 
spaces of the whorls. 
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Considering these and other points of distinction H. and A. Adams quote five 
suhgenera, which, however, do not seem to be as well defined as appears necessary. 
To make these separations of real classificatory value, it is absolutely necessary, 
that they bo based upon the examination of the animals as well as the shells, so as 
to |>e certain whether the respective organs can in any way be depended upon as 
to their constancy. Meanwhile we prefer to describe the cretaceous species under 
the more extensive heading of Anchiatoma. 

The greater number of living species of Anchistoma is known from America 
and Europe. From India there are only a few species described for some of which 
Adams proposed the name Corilla (in place of Aiopa, Albers). Mr. Benson includes 
imder this name mostly South Indian and Ceylon species only, while for some 
others, chiefiy from Burmah and North India, he proposes a second name, Plecto- 
pfflis, based upon a difference in the pylaic plication. (Fide Ann. Mag. Nat. Hist. 
1860, III, Scr. Vol. V, p. 243.) It appears that the species were in former periods 
nearly as numerous as they are at present in India. We deseribe three, namely, 
A. cretaceum, Arrialoorenae and Arcoienae, all of which are new, and the first, 
apparently rather a common shell resembling in form European species, while the 
two others have up to the present been found only in single specimens also partly 
resembling species from Europe, but in general form next to the Indian Plectopylia, 
Several Anchistoma are known from the tertiary deposits of Europe. 

1. Anchistoma cretaceum, Slolicz&a, PI. I., Figs. 1 — 5. . 

A. -teata conico-depreaaa, apira pantm elemta, apicc ohtma, mamillata, late 
profmideque tmbilicoda ; cmfractUnia aenia, anguatia, lenle accreacentibm, convexis, 
attfura impreaaa jtmetia, aupra trananeraaliter oblique atriatia; ultmio prope aperturamt 
laleraliter conatricto atque ruram expanao, vix dejlexo, atriia aubtua evaneacentibua^ 
in delate adulta ad umbilici mar ginern rotundato,j uniore carinato ; apertura obliqua, 
rotundate aemilunari, mtua denlata atque obaolele plicata ; labro atque labio prope 
apertdram bidentato, dentibua awperioribua craaaioribua et bijidia, inferioribua elongaiia 
plidformibtia utrmque ad cmgulttm poateriorein periatomatia nonnullia plicia tenwibua 
munitia, periatomate exteriore vix rejlexo. 

Largest specimen in our collection from Comarapolliam mcasui’cs 8'5 mm. in 
height and 20 mm. in width. 

a. b. c. 

Height of the shells : transversal diameters (taken as I'OO), 0‘43 0*51 0*54 

Width of outer whorl above : transversal diameter ... ... 0*18 0*17 0*18 

a, bf e, being specimens figured in Figs. 4, 5, 3, respectively. 

As to form, this fine species resembles the American Anchiatoma auriculatum^ 
Say, which has very nearly the same number of equally narrow whorls. The spii’e 
is in our species more or less elevated, but not exceeding an angle of 130 degrees. 
The increase of the whorls is very gradual; the first or embryonal one or 

n 
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two whorls being smooth, and proportionally lai^r or wider than the following. 
These are distinctly convex, separated by an impressed suture and obliquely and 
transversely striated, the strite disappearing on the sides and on the base of the 
last whorl. The latter has its greatest width above the centre, becoming gra* 
dually narrower towards the umbilicus, the margin of which is in the adult pnd 
perfect shell evenly rounded, while in the young shell it is an gula r or even 
carinated, as shown in figure 2, PL I. The width of the umbilicus at the base 
amounts to about one-third of the whole basal diameter ; but as not more than 
a portion of the preceding whorl could be exposed from the adherent rock, it 
is uncertain whether more volutions are visible in its space or not. In any case 
it is certainly very narrow lower inside. Purther, the last whorl is near the mouth, 
laterally and somewhat below the middle, strongly contracted or compressed. 
(Fig. 3.b.) To this contraction correspond two strong teeth inside, which have two 
equally formed teeth corresponding on the opposite inner lip. The upper of these 
teeth is much stronger, short and bipartite, the lower is fold-like, thinner and 
longer. Besides these, there are on the upper portion of the inner Hp two other 
thin fold-like plaits, and one near the suture on the outer peristome. These three 
folds are seen in several of our specimens, but in none extending far inside of the 
whorl. Close to the aperture, which is of semilimar shape, the last whorl is again, 
as before, regularly expanded or a little inflated and somewhat deflexed. The outer 
peristome itself is scarcely enlarged and reflexed, its plane having a position very 
oblique to the axis of the shell. , 

Localities. Neighbourhood of Comarapolliam, at* Ninnyoor and Veraghoor; 
at the first locality rather common in soft light coloured sandstone. 

Formation. Arrialoor group. 

2. Ancuistoma AimiAiiOORENSB, Stoliezka. PI. I, Fig. C. 

A. testa discoidea, lute umbilicata, spira vix elevata ; anfractibus quinis, tereti- 
bus, supra conve.Tis, sjitnra impressa Junctis, obsolete iransversim striaiis, • lente 
crescentibus ; ultimo antice deflexo, hasi rotundato, prope aperturam parum con- 
stricto ; apertura perobliqua, ovate rotundata : peristomafe exteriore expamOt a/ngu- 
latim rejlcxo ; inter lore omfracki peniilUmo adherente, moderate calloso. 

Height of the shell ; transversal diameter (taken as 1*00) 0*39 

Width of one whorl above : transversal diameter ... ... 0*23 

The shell of this species is nearly discoid, the spire being hardly elevated, but 
the umbilicus is, so far as it could be traced, very large, occupying nearly half of the 
total width of the basis. The surface of the shell, which appears to have been very 
thin, and pellucid, is only very finely striated transversely. The whorls arc five in 
number, convex above, separated* by a deep suture and very gradually increasing 
in breadth. Tlio last whorl is widest somewhat above the centre and then evenly 
rounded into the space of the umbilicus ; near the mouth it is strongly deflected 
being at the angle of deflection somewhat constricted. The aperture is eonse- 
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quently nearly parallel to the horizontal plan of the basis, facing the same ; the 
outer peristome is largely expanded and reflexed, its margins being connected by 
the inner lip of about the same thickness. No dentition is perceptible in the 
interior of the aperture, although it may exist farther inside, whence the rock 
icoyld not be taken out. The specimen, being unique and so far complete as to bo 
easily recognised and characterized in its principal features, is too valuable, to 
sacrifice it to the examination of the inner space of the aperture. The lateral 
portion of the outer peristome is in the specimen a little corroded. 

As regards general form and number of volutions, our specimen recalls much 
the European Anch. Itoloaerica Studer. 

Locality. Near Ninnyoor : the single specimen occurs in pinkish limestone. 

Formation. Arrialoor group. 

3. Anchistoma Arcotbnse, Stoliezka. PI. I, Fig. 7. 

A. testa discoidea, planorhulari, mpra planA, suhtus late umhilicaia ; a/nfractl- 
btis quinis, angnstissimis, lente crescentihus, supra convexis, sutura profunda junctis, 
mnninis in imhilici spatio conspicuis, centralibus ('l^J levibus, politis, ceteris transuersvm 
oblique costulato-striatis, striis lateraliter atque infra tenuiorihus sen obsoletis . 
ultimo anfractu supra quoddam prominente, prope medium altitudinis latissimo, ad 
umbilici nmrgineni rotundate angulato, antice parum deflexo; apertnra obliqm, 
semielliptica, lateraliter angustiore; peristomate exteriore parum dilatato, expemso 
et vix rejlexo, prope mediuty, unidentato ; lahio calloso. 

Height of shell ; transversal diameter (taken as 1*00) ... ... ... 0*35 
Width of one whorl above : transversal diameter ... ... ... 0*21 

A planorboid shell, consisting of five volutions, being laterally much narrowed, 
higher than broad, convex above and separated by a deeply impressed suture. 
All the whorls are visible in the space of the umbilicus, which is very large and 
the margins of which arc, on the last whorl, slightly angulatcd. The greatest 
width of the whorls is near to, but still a little above, the middle ; the central or 
embryonal whorls, comprising about one and a half volution, arc slightly elevated 
above the 'somewhat immersed plane, sliining and smooth ; the others are covered 
above with pretty strong oblique strim, which disappear below. The last whorl is 
not much deflected ; aperture oblique, serai-elliptical and according to the size of the 
whorls higher than broad. The outer lip is expanded, strongly roflexed and inside, 
somewhat below the middle, provided with a short pointed tooth ; the inner lip is 
oallose, only partly visible on our specimen, the adherent rock preventing a view 
into the interior space. This makes it uncertain whether any other dentition is 
present or not. We must await other materials for this purpose ; although, save a 
small portion of shell-surface near the mouth, our specimen is quite perfect. 

This species, which is very like the South-Europcan U, fAn.J auigyra^ Ziegler, 
is readily distinguished from the former by its narrower whorls and the less 
deflected anterior portion of the last. 
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Locality. N. E. and close to Alundanapooram, where the single figured speci* 
men was found in sandstone. 

Foi'mation. Trichinopoly group. 

II. — ^Macrocyclis, Leek. 1837. 

r 

Macro, testa plcmorhoidea, depressa^ late umHlicata, tenm : anfractibm celeriter 
crescentibm, ultimo prope aperturem sapius injlato atque deflexo; apertwra suh- 
rotwndata, peristomate tenui, marginibus labro approaeimatis antice pwulvm expanso 
atque reflexo. 

As restricted to the depressed forms with a thin shell, the genus Macrocyclis 
seems to admit of tolerably good characteristics, although specimens, which are not 
in every way perfect, may be easily confounded with Zo^iites and others. H. and A. 
Adams quote besides Macrocyclis four subgenera, which in part include rather 
different forms with strong and consistent shells, thickened peristome and not 
umbilicated ; it seems necessary, that these should be separated. The species of 
Macrocyclis are chiefly inhabitants of the East. 

We notice one species from the South Indian cretaceous deposits, M. camatica. 

1. Macrocyclis Carkatica, Stoliezka. PI. I, Pig. 8. 

M. testa plasiorhularif tenui; spira wmiersa, late umbilicata; anfractihus 
quatenm, rotundatis, supra atque subtus omninis conspicuis, transversaliter minute 
striatis : striis supra forlioribus ; apertura rotundata. 

It is not without hesitation, that wc venture to name specifically such an im- 
perfect specimen as that figured. There seems to be no very serious objection as 
to its generic determination, although it exhibits some affinities to Nanma, which 
genus is, as Mr. W. Blanford informs me, by far more nmnerously represented 
throughout India, than has been usually supposed. The planorboid form, however, 
making all the whorls visible above and below is rather foreign to true Namnse. 
The specimen is accidentally so much figured by pressure, that it is not easy to 
determine the very exact shape in the roundness of the whorls, so as to fix the 
specific cliaracters. The shell is quite depressed, coiled in nearly a regular plane 
with slightly immersed spire and with a perfectly open umbilicus, so as to mako 
aU. the whorls visible below and above. The whorls are only four in number, 
increasing rapidly in width, and covered densely with transverse striae. These 
arc oblique, somcwlmt stronger above than laterally and below, and slightly 
bent forward on the outer periphery. The whorls themselves arc roundish, having 
their greatest width above the middlo,* and being apparently less convex above 
than below. The specimen has not got the aperture preserved, but it could have 
been only very slightly enlarged, as traces of the peristome were lost in cleaning 
out the specimen. 

Locality. Near Yeraghoor, in soft reddish coloured sandstone. 

Formation. Arrialoor group. 
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Order, PBOSOBRANCHIA, Milne Edwards. 

CnAUACTEK. — Gastropoda, with conical or spiral shells, presetit even in the first 
stage of growth ; larvce with deciduous cephalic fins ; gills placed in front of the 
heart ; sexes distinct.* 

• , By far the larger number of the PaosoBTiANcniA are provided with an oper- 
culum, of which tlic structure and the position in the apci*tm*c are very important 
for all purposes of classification. Without exception, they are inhabitants of Ircsh 
or salt waters, although several species can, for a shorter or longer time, live outside 
of this medium in a moist atmosphei'c; and a few possess even an air-breathing 
organ, besides the gills. 

The Pkosobkanchia arc proportionally more numerous than any other order of 
Ihe Gastropoda. This fact is equally true as regards the fossil, as the living species, 
Avhich arc, so far as our knowledge extends, ncaily equal in numbcr.f 

Possil species of Phosobbanctiia occur from the lower Silm-ian upwards through 
the whole series of the sedimentary deposits. Tluur solid shells usually admit of a 
good preservation in the fossil state ; while the fact, that they are chiefly inhabitants 
of littoral wat(‘rs of moderate depth, renders the study of this oi-der of very great 
imiiortance to the palaeontologist. A knowledge of the PROsoBJrAXCiiiAN fauna alone 
is somctim(‘s sufficient to enable just conclusions to be diwvn, as to the conditions, 
under which the materials, which once biu-ied and now enclose these fossil shells, have 
been deposited. 

Wo have aln'acly obsciwcd, that it ai)pcm’s desirable to separate from the order 
PiiosoBUANCiiiA, the- PoLYPiiACoi’iroBA and the NKiTnoBiiANcii TA. Exclu(h’ng those, 
wo shall have then to deal with the three next dinsions, Ctenobisakchia, Aspido- 
BiiANCUiA aT\d Cvci.OBRANOiTiA, of wliich tlic socoiid may j-ather be replaced by 
tlmsc others proposed by Gray — S cuttbuancuia, Sciiismatobranciilv and J.)icrano- 
imANCUiA. The South Indian (wetaceous rocks have yielde-d 8])cci(is in neiu'ly all 
these divisions; and, according to the arrangenieiit ah’cady adopted, we begin Avith 
the highest, the 

Suh-ordcr, Ctenobranchia. 

CnAiiACTKR. — Trosohranclda with usualhj spnral shells, animal with the resjnra- 
torg cavity on the uecJc containing one well-developed comb-like gill, rarely with a 
second gill hi a more or less rudimentary slate : the males have usually strongly 
developed external copulative organs. 

The Ctenobbanciiia, in this sense, comprise the gi’catest portion of Cuvier’s 
Pectinibb-ancuia, and are generally divided into SirnoNOSTOMATA and IIoi/OSTOMAta. 
Although far from being a natuinl grouping, this division is unquestionably in many 

* Some of tlie pfL'nem, lik<j Tana god tin, SilopuiritiH, FtTW/cfus and others, are neeessarilj, from their 

mode of living, Her nt aphrodites. 

f Chai’actcrifities and descriptions of Bo-ealled new spcMdcB of BhcUs are puhliBhcd almost daily, hut occa- 
sionally this ia done in such a wiiy, that it needs lui sovious apology from any conc.hologist, for ha.ving l)e<'n 
unable to decipher the tnic» character of some of the new spee.it;a. Mere outlines of casts of usually richly omii- 
inentod shells certainly can he only oi' very limited local value. The publication merely of specific names for 
sake of priority is never juslitiahle. 



11 


CEETACEOUS GASTEOPODA 


respects preferable to that of PaoBOSoiDiPEiiA, Toxipeba, Eostbipeiia, &c., because, if 
we depend on this single character of dentition, groups otherwise very closely allfed are 
totally separated from each other.* To the palaeontologist also, who has principally to 
deal with the shells only, and hut very rarely with the animals, the first mentioned 
division is — ^no doubt only for the present— of far greater use, while he could scarcely 
take the desirable advantage of the other system in classifying his fossil remains'. 

Kefersteint distinguishes in the two divisions of the Siphonostomata and 
Holostomata a number of smaller groups, depending on the variations in the 
dentition of the radula, as the indefatigable labours of Drs. Gray, Troschel, Lowen, 
Mdrch and others have made them known. It is certain, that these differences in 
the plaits or teeth of the radula, and their connection with the food and general 
living of the animal form a very important character in the classification : it would 
be quite an exception in this, as compared with the other classes, if they did not. 
Still so much remains to be done in this direction, as we have ah’eady noticed, that 
Kcfei'stcin’s sub-divisions into Tasnioglossa, Eachiglossa, &c., offer disadvantages 
similar to those presented by Adams’ higher divisions. They widely separate 
families, which are closely allied in every respect save the dentition ; so widely 
indeed, that even a j)ai‘tially natural an*angement from lower to more highly 
organized forms is unobtainable. We shall not entt'r farther upon the discussion 
of these divisions depending on the dentition, but shall simply quote the families 
in what we belicv<5 to be their rcsp(;ctivc relations to each other, for which wc shall 
endeavour to give more detailed proofs. We cannot pretend to call this arrange- 
ment more natural than many others. Our only reason for adopting it is, that in 
our present case of describing a local cretaoeous fauna it appears to be more suitable 
for our purposes than that adopted by Keferstein (loc. cit.). As regards families and 
sub-families, whicdi will be referred to, wc must state in each individual case, in 
what sense these divisions are to be understood. 

Trihe, Siphonostomata. 

Tlic C'rENOBRANCHiA included in tliis tribe have usually a small head with' cither 
a proboscis or a long rostrum, and with a respiratory sipho of different lengths, 
sometimes represented by a siphonal fold only. The shcHs are convolute, involute, 
or coiled up into a conical spire. Depending on the development of the respira- 
tory sipho, the aperture is either provided on the anterior termination with a canal, 
or is simply a little produced and notched. The operculum is sometimes wanting ; 
but usually it is present, of horny or often of lamellose structure. Nearly all the 
species inhabit the sea and they are mostly carnivorous, feeding upon other moUusca 
or similar animals. 

Geologically speaking, the Siphonostomata are younger than the Holostomata. 
Of the former, several families scarcely appear in deposits of date earlier than ter- 

• T liia point has been most recently discussed again by Mr. Crosse (Journal de Conchiliologie, 3me. Ser. 
Vol. VI., p. 216, 1866), contesting the value of the dentition as the only or even principal base of classification 
in MoUusca, 

t Bronn, Klasscn uud Ordnungen des Thienvichos, Vol. Ill, p. 1030, &c. 
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tiary, although this restriction to tertiaiy beds is not by any means so close as was 
formerly thought by iiaheontologists. In the Lias the Siphonostomata constitute 
perhaps five per cent, of the Gastropoda, as compared with the Holostomata. After 
that period, however, their number increases rapidly, and they soon overpower the 
If^ttcr’to a large extent, being more numerous in the present seas also. 

^nder this tribe wo shall describe the following families in the order here 
quoted. Some of the last named are by other conchologists transferred to the 
Holostomata. Out reasons will be found stated with the families farther on. 

1. — Fmiilj/ ALATA (comprising the Stuombti).^ and AronaaAiDM, or as 




proposed stbombik.^, terbbellinje, apojirhatsjiJ. 

2. 

99 

CYPRJEIDJE Coyerminm asuii ovvlinmJ. 

S. 

99 

OLIVIDAH CoLiriy.E and aecillaeisas) . 

■L 

99 

DOLIIDJE. 

5. 

99 

CASS ID ID A3. 

0. 

99 

DLEUROTOMIDA3 (cLATUuuELLiyjE^ clavatclinm and pleu- 



EOTOUiyJE). 

7. 

99 

CONIDJE. 

8 . 

99 

VOLUTIDAE (MAmiNELLIN^, VOLUTTN^) rOLVTOMITEiy^, 



MITEINJS). 

9. 

99 

FASCIOLARIDM. 

10. 

99 

MURIC1D*JE ( FUzauBiNJE pusTyjs, MURJcjy.Ej. 

11. 

99 

TRITONIDAE. 

12. 

99 

COL UMBELLIDAE. 

13. 

99 

DUCCINID.^ Cphosinje, yAsiy^, coMiyELuyjE, Bvcciyiy.E). 

14 

99 

PURPURIDjE. 

15.^ 

99 

TRICEO TR OPIDAE. 

IG. 

99 

CANCELLARIDAE. 

17. 

99 

TERERRIDAE. 

18. 

99 

P YRAMIDELLIDjE. 

19. 

99 

CERITHIOPSID^. 

20. 

99 

CEltITlIlIDAE. 



I. Family. ALATA. 

In takin 

g advantage of this early name of Lamarck we do not intend to express 

by it more than the simple meaning the word itself indicates, namely, the general 
resemblance among the different forms of the shells in this family as regards the expan- 
sian of the outer lip. This was Lamarck’s first idea, when establishing the family, and 
so far as any practical advantage is concerned in the dotennination of shells only, we 

believe. 

this 

general idea has not been yet superseded. Much, however, has since 

then been done in the examination of the animals, and, depending on the diflercnccs 
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which had heon ohscrved, two iamilics were proposed : (a) SntoMniD^. with Ptero- 
certti Stronibus and Rostellaria as the chief genera ; and (b) Apobbjtaidjb, with 
Aporr/iais and Struthiolaria (and probably Priamm), to which Gray adds Tricho- 
Iropia and others (possibly better separated into a distinet group). Now viewing the 
similarities and the difTerences of the two families, we see them to bo both RosTitiFBB a 
in the sense of Gray* (Guide to Mollusca, 1857, page 64), that is, 

Siphmostoniata toith an annulated rostnm, subulate tentacles with the eyes on 
their outer side, and the teeth in seven series: three on either side being respectively of 
similar form. The mantle has its edges more or less expanded and lohed; the gills 
arc pectinate ; the operculum is annular, ovately elongated, rather thin and homy : 
the shell is fusiform, lurrited or more ovate, the whorls internally compressed, narrow, 
and the outer Up always somewhat expanded in adult age. 

The principal differences recorded in the anatomy of the animals, exist in the 
locomotive organs and the tentacles. In Slromhns, Pterocera, Rostellaria (considering 
these genera in the old sense of Lamarck) the foot is divided into two parts, the 
posterior being more or less ])rolong(«l, slender, and bearing on its termination a 
claw-like opci'cnlum. The eyes are on prolong<‘d jjoduncles, Avluch have the tentacles 
on the internal side, that is to say, morphologically, the eye-pcdunelcs and the tentacles 
seem to be gromi together for a longer or shorter distance. The tentacles are 
often longer than the peduncles in Postellaria, and nearly of equal size with them 
in Pterocera. In Terebellnm, th(5 forepart of the divided foot is very small and Uk* 
liindcr part very promiuent and thick. The tentacles arc usually said to be wanting, 
and the eyes to be on the ends of vciy long peduncles. ' Gray questions the first point, 
and it is, we think, very probable, that further res(‘,arcbes Avill prove, that the ten- 
tacles arc united, or growui together with the eyc-pediclcs throughout tlu*ir entire' 
length. This ought, at least, to bes anticipated from a morpllologitjal point of -vdew. 

Aporrhais (Chenopus, Pin’ll.) has the foot not divided, but somewhat com- 
press(?d, and, although truncate in front, still somewhat produced ; the eyes are 
sessile on very short pedunchis, Avhich arc united with the A'cry long subulate tentacles 
at the base only. Gray (teste Clark) says (G uidc to Mollusca, page 75) the “A.pes- 
pelicani creeps slowly ; but the organs do not appear adapted for progressive move- 
“ ment. It is shy, and Avhether the shell is placed with the aperture uj)wards or 
“ downwards, it does not, usually (sommcnce creeping by pushing out the foot anteriorly 
“ like other Gaistvop()da, but oftcMi twists the long neck and foot to the caudal extremity, 
** and there fixing it., Avilh a sudden s])ring effects the turning of the shell.” It is 
obA'ious, t hat this kind of movement is quit(5 similar to that of Pterocera or Stromlms, 
except that the divisions of foot and caudal extremity arc not so evidently separated, 
as in those two grou])s of shells. 

The foot of Slruthiolaria is thick, small and oblong, more adapted iox fasteninff 
than for creeping. The t,(‘ntaclcs ai*e of moderate length, and the eyes arc on sTngl | 
bulgings outside near the base. 

We sec thus, that in the different alterations in the form of the foot n.nd the eye- 
pedicles there is a transition and connection, rather than a struct separation. The 

* TIiIb .lutlmr piMpoBos for tlip Ahita, pvclnfli:!" Ajtorrhnis and otliprs, Imt including: Omistm and Phorus^ tlip 
name ol’ LErioiHiDA, on mrount of the dividiul 1o<»t :nid tlip maiinpv of moving iihont. 
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simple ovate foot of SlrutMolaria is elongated, laterally compressed in Aporriiais, 
partially divided in Terehellmn, and entirely divided into two separate lobes in 
Rostellaria, &c. Tlic same might be said as regards the eyes ; the small hulgmgs at 
the base of the tentacles of Strulhiolaria are replaced by short pedicles in Aporrhais; 
these pedicles are prolonged (and probably united -with the tentacles throughout their 
entire length) in Tcrebcllum; wliile in Itostellaria, and others, they arc usually sepa- 
rated &om the tentacles near the termination, where the eyes are placed on the former. 
It is true, that other Gastropoda shew similar relation in the same points, and 
stUl are regarded as belonging to different families ; but it must be remembered, 
that they do not agree in all the other similarly or more important characters, w'hich ‘we 
have previously noticed. Taking all these facts into consideration, it must bo granted, 
that the structure of the anima l s does not lend itself very favorably to such a separa- 
tion into two families as has been proposed by Adams, Gray and others. There would 
be far less difficulty experienced in this matter by accepting Adams’ inoposition of 
the two sub-families of srnoMsix.r. and and by adding i,o these his 

family AeonmrAiojE as a sub-family APOKniiALS.ii, although I actually do not know, 
whether oven this separation is necessarily eaffi'd for. Snpi)osing, however, that it were 
so, th<i distinctions betAveen these sub-families would be those AA'hicb I have specified 
regarding the foot and the eye-pedicles, AAffiilc the other points of I’clation, quoted 
aboA'c, would form the character of the family. 

These questions could all be easily settled, had we to deal with the liAung species 
only, but Avhat is to be done with the immense number and great A'ariety of fossil 
forms ? To determine these with equal correctness, aa c ouglit to have distinctions in 
the form eff the shell, equally characteristic n itli those aa’c liaA'c noticed iii the animals 
thcmselA^es. And if, as is often the case, avc cannot determine Avith sufficient accu- 
racy the genus, hoAV difficult it must be to retain sub-families ! Clicnu consequently 
recognized only one family, the STUOMUinjE, containing siwen genera and a few 
sub-genera. In a general vicAv this appears to be, provisionally, the best AA*ay : but the 
number of genera in living and fossil species must be enhu’gcd, and those so-called 
sub-genera as much as possible avoidixl. At the same time, it cannot be questiom^d, 
that oiu* object ought to be to endeaA'our to prove the existence of similarities and 
differences of the shells, in accordance Avith the results obtained from a careful 
examination of the animals, rather than to obliterate or ignore those on the sujipo- 
sition that they never existed before. It may be a very plausible conjecture, that 
these distinctions did not exist at some remote period, as some of our most able 
palieontologists arc ready to bclicA C, but we must first point out, at least apiiroxi- 
mately, what that period was. Nor can w'c CA^cr establish tliis, until aa’^c carefidly 
and graduaUy trace back these relations from the recent into the older foimations. 
AVc shall recur to this point when speaking of Alaria and Aporrltais. 

In treating of the different genera of the Alata, it wiU not be necessary to go 
beyond what is justified by the material avc have before us in describing our 
cretaceous fossils. To discuss these points fully would require a thorough knoAv- 
Icdgc of all the species both living and fossil. It is undoubted, that there arc great 
difficulties in determining the distinctions of tkc sub-genera as proposed by H. and 

F 



18 


CRETACEOUS GASTROPODA 


A. Adams, but most probably any other would offer equal difficulties, and, at 
present, there seem to be no other possible means of distinction than some artificial 
one, as proposed by Adams and others. 

Fossil forms of Alata are first known, with fuU certainty, from the Lias (cer* 
tainly middle, if not lower), and they continue numerously represented through all 
subsequent formations, but \mfortunatcly arc very rarely met with in good pitescr- 
vation. The cretaceous deposits arc extremely rich in species belonging to this 
family. A nearly complete list of these species will be found in Pictet’s “ Paleontologie 
Suisse 3me. Scr.” As to geographical distribution, the largest number is known from 
Europe, especially from the southern part. The American deposits arc comparatively 
very poor in species of the Alata, equally as in those of the Volvtilm. The 
fact is in accordance with the representation of these families at the present time. 

Tlie South Indian cretaceous deposits have yielded us a tolerably good number, 
represented by 15 species, which wiU bo found described under five genera ; 
nelliis contorttis, Sow. ; P. granuliferm, Stol. ; P. tmoattts, Forb. : Apoi'rhais 
Arnalooremis, Stol. ; Ap. securifera, Forb. : Alaria Farkimoni, Mant. ; Al. 
papilionacea, Goldf. ; Al. glandina, Stol. ; Al. ackularis, Stol. ; Al. tegulala, Stol. : 
Roatellaria ? pallia ta, Forb. ; JPterodonia terehraliSf Stol. ; Ft. bulimiaides, Stol. ; 
Ft. nobilis, Stol., and Ft. Ootatoorensis, Stol. 

Wo commence the descriptions of the Prosobranchia with the family Alata 
not because they are the most highly organized of this order, but rather on account 
of the difficulty of bringing them into the general scheme, if we began with any 
other family. Our only object here, as already stated, .is to shew the relations of the 
different families, genera and species, as composing a local fauna. It is true, that 
maturity reached at a later period and division of different functions on separate 
organs arc generally signs of relatively higher organization ; the locomotive organs 
are also higher developed than in most other families of Gastropoda. The eyes of the 
Alata are nearly quite as perfect as those of Ccphalopodcs and Fishes, and the 
separation of tentacles and eye-peduncles, in a large number of species, could be 
looked at equally as a sign of higher organization, for this division is principally 
developed in the Pulmonata. 

I.* PUGNELLUS, Cmrad. 1860. 

• Fug. testa omta, ultimo aufractu plus mmuste involuta, crasaa, stromhiformi ; 
aperlnm angnstata, interne laevigata, niarginibus cmitinuia; labio calloaiasimo, postice 
accmnulato alqiie s<epim spiram tegentc; lahro ad marginal crasso, posterim lobato : 
Icbo plus miuusve unciformc prolongato ; canali anteriori incurvo. 

Tlie genus FugneUns was fii'st proposed by Conrad (Joum. Acad. Nat. Sc. 
Phil. IV, p. 28J') for four species, P. densatns. Con. from Mississippi, P. tnnddus, 
Gabh, from Chili (subsequently described in Proc. Acad. Phil, for 1860, p. 197, PI. 3, 
Fgs. 13 and It), and the Soiith Indian Strombus uncatus and contortns of Forbes. 
Gabb has recently described two characteristic species from California (Pal. of Calif. 


* Ocnom arc nuiubcrc^.l coiitiiiiio|j^ly in each order; the species in each genus. 
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1861) P. hamiilm (1. cit. p. 124, PI. 20, Fig. 81, and PI. 18, Fig. 48) and P. mmiihriatna 
(1. cit. p. 126, PI. 29, Fig. 229). This number is now increased by only one additional 
species from South India, P. granuliferus. 

All the seven known cretaceous species agree in the characters mentioned 
above, and constitute a tolerably well defined small group. This must evidently 
be dlasscd next to Stronibm, forming in some respect a passage between the sub- 
genera Monodactylm and Gallvmla,* but differing from both in the very strong 
development of the callosity of the apertural margins and the incurved anterior 
canal. In all the three species, which we describe and of which wo are in possession 
of good specimens, there is between the hook-like prolongation of the wing and the 
strong anterior notch a second slight insinuation of the margin, exactly simila r to 
that of Sir. canariuni or Sir. japoniem, which circumstance makes it almost, impos- 
sible to separate Pugnellua far from these living species of Strombus. 

The Ptig. uncatm appears first somewhat different from the other species of 
Pugnellns, and is in general habitus more allied to species attributed to GalUnula, than 
to any of the other forms known. In comparing, however, the shells closely it is seen, 
that the mode of growth of the outer lips is exactly the same, the transverse ribs 
being curved in the same way, as in P. contortm, excepting that the angle, 
whore the margin is bent, is only strongly thickened and produced, t while in 
the other species it is prolonged into a hook-hke lobe. Another difference is the 
pointed termination of the canal and the broad insinuosity of the outer lip next 
to it ; the former is only a consequence of a smaller development of the callose 
margin, which however is noj; wanting, and is in character exactly the same as in 
the two other species ; the latter is a somewhat more marked difference, and is to 
be found of exactly similar shape in a few Hostellariee and especially in ILlppocrene 
Montf., of which the eocene Uipp. macroptera, Lam. is considered as a type. A most 
notieeable fact is the groat difference which exists between young or imperfect 
specimens of Pugnellm and those of full growth and perfect preservation, as may 
be seen by a comparison of the numerous figures on our PI. III. 

The genus is as yet restricted to the above-mentioned scA'^cn cretaceous species. 

1. PUGNKLmiS CONTOK'fTJS, Soto. sp. PI. Ill, Figs. 1 — 6. 

• 

1846. Btrmnhis cmiortm. Sow., Forbes in Trans. Gcol. Soc. Lond. VII, p. 129, PI. 15, Fig. 9. 

1850. CohynMlina contorta, D’Orb. Prod. II, p. 231. 

1860. Strombus contortm (not cortort us), Sow. J ourn. Acad. Nat. Sc. Pliiladclpliia, IV. p. 284 (vide Piignollus). 

1861. Pugnellm cmitortm, S()W. sp. Gabb, in Proc. Amer. Phil. Soc., Vol. VIII, p. 128. 

1864. ColunMliaa coidorta, D’Orb. Picici, Mat. p. 1. Pal. Suisse, Foss. Sto. Croix, Sino. scr. p. 671. 

Pug. testa elongale-ovata, spira hrevi, acmiinata, angulo 60“-65°; aufractibvs 
senis, convexis, spiralitar obsolele-strUtlis, dnobus ultiniis tramversaUter costulatia : 
coatulia in ultinw atifrciclu Jlexnosia, antlce versus evanescentibus, aUpie soepius propc 
qnargmeni exteriorem in medio convexitatis tuhcrculis terminanlibus ; apertura ovali, 

* la also a genus of birds. 

f Since om* figure on PI. HI was prepared, another larger and more complete specimen has been pro- 
cured, on which the prolongation is much .strungtir. 
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angmta atque elongata, interne leeviaaima, marginibua oonjunctia^ callosiaaimia, partem 
ventralem teatce omnino tegentibm ; labro antice valde inainuato, posteriua lobato : lobo 
haniiformi, craaao, contorlo, lateralUer cmnpreaao, acute terminanti, auipra infraque 
canaliculato ; labio eraaaiaainio, callum ovalem elevatum formante ; roatro calloae- 
margmato, latOt interne canaliculato, interto, aupra acepim incrualato aeu prope. mar- 
ginem exterwrem mbcanaliculato. * 

The general form of the shell is elliptical, somewhat elongated in the direction 
of the axis. There are usually six whorls present, forming a spire with an angle 
varying from 60 to 65 degrees ; they are convex, the uppermost very distinctly and 
densely striated in a spiral direction ; these striae become afterwards nearly obsolete. 
On the penultimate whorl slight transversal costae appear, which on the last whorl are 
flexuoT^is, partly and gradually disappearing towards the anterior canal, while others 
placed nearer to the outer margin do the same, or terminate in more or less 
elevated turberclcs, corresponding AA'ith the hook-like prolongation of the outer lip. 
On perfect specimens, the majority of which measure about 30 mm., the last whorl 
occupies usually a little more than three-fourths of the total height. The apcrtiu'c is 
clongated-eliptical, being internally much narrowed by the callosity, which tluckcns 
and unites both margins. Some of our specimens exliibit on the callose mass round 
the aperture a kind of purple colouring, which partly seems to be original, resem- 
bling that of several living Strombivjs. On the posterior part of the outer lips, 
between one-fourth and one-lialf the distance from the suture, the callose margin 
projects into a hook-like lobe, this being turned upwards, contorted towards the 
a])ei-tiu’e, laterally more or less compressed, often so much as to form a sharp ridge 
on the ventral side ; internally and extemaUy it is canaliculated by slight fiuTows, 
which, however, often quite disappear under the coverings of the thickened hp. Near 
the anterior extremity the outer peristome is vciy deeply insinuated. The canal is 
slender in proportion to the last whorl ; it is bounded like the outer peristome all 
j'ound Avith a thick margin, curving inward at the same time ; the internal furrow, 
Avhich seems to have been producx'id by the elongated sipho, remains always dis- 
tinct up to the termination, while the exterior one, which marks the place ^diere 
the two tliiekencd margins join, becomes often obliterated under the numerous 
layers of the callosity. TIio inner L‘p is exceedingly thick and forms on the ventral 
side an oval large mass of enamel-coating, the last or newest layers of this mass 
extend sometimes’^over the entire surface of the shell, with the exception of a small 
upper dorso-lateral portion. 

There is not much variation in the form of the shell of this species, except that 
the last whorl is sometiim's more, sometimes less inllated or gibbose. The hook-like 
lobe of the outer lip is occasionally less contorted, but somewhat more bent outside, 
'fhe stronger or lesser development of the callosity causes all these differences and 
gives the shell often a totally different aspect. Specimens, on winch the inner and 
outer callose mass has been lost, make quite the impression of being a Faaua or 
some allied genus. We have given figures of several of these forms and refer here 
to the explanations which accompany the plate (vide figs. 2 — 5). 
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Tug. mmubriatus, Gabb (Palaeontology of California, Vol. I, p. 125) is probably 
more allied to this species than it appears to be from Mr. Gabb’s figure (loc. cit. PL 29, 
Fig. 229), and I would not in the least be surprised, if both were found to be identical. 
In Fig. 229 the traceable suture shews, that the callosity was not present in its entire 
thickness, and the want of the same near the anterior extremity seems to prove, that 
this *lias been partly injured. We possess several specimens with such diminished 
thickness of the inner callosity, and ndth the imauwed termination of the anterior 
canal broken away ; in this state our specimens do not exhibit any very remarkable 
distinctions from Gabb’s figure. 

Localities. N. of Alundauapooram (very common), Kolakonuttom, Serdamun- 
galum, Anapaiidy, Monglepaudy, Seraganoor, E. of Illy)agoody in Trichinopoly district. 

Formation. Trichinopoly group, of wliich the described species seems to be a 
very characteristic fossil. 

2. PuGNEiiiiUS GnANUxiFEntrs, Stoliezka. PI. Ill, Figs. G — 8. 

Fag. tesla ovala, crassa, spira hreoi, augulo circiler 75” ; (mfractihus gttmis vel 
senis, coneexis, transversaliter gramilato-costatls, una seric granorum crassiorimi prope 
margmem suturalem sejuncta, spira vi.c quinlam 2wrtem loliits altiludinis occupante ; 
atifraelu ultimo posterius transoersaliler oblique costulato, ad medium spiraliter 
grauidato, antice siihlasoigalo cl mullo angusUore ; apertura ooali, elongata, anlice 
angustala, interne Iceoigata, callosissima, marginibns callositale co/ijimolis ; laltro pos~ 
terirn prope medium uuciuatq : nnco craeso, contorlo, postice exlcnsot lateraliler 
compresso, infra plus minusve acuto, interne atque externe canalicHlato ; labro antico 
prqfmide iminuato ; rostro prolongato, crasso, lenlc exlerim contorlo, terminatione 
incuroo, intus canaliculato, ext us medio impresso sen fnreato : impressione scepius 
callositale fere obsoletu ; labia callosissimo, accumulato, spiram fere totam tegente. 

As regards the form of the shell, this speeics agrees in every way M'iih that of 
Fug. contortus, to the description of wliich we refer in its greater details. The 
differences consist in size and ornamentation. 

All the specimens of Fug. granulifcrns arc even in the first stage of age thicker 
and more ventricosc, and they grow to a much greater size, the usual height in the 
direction of the spiral axis being 40 mm., and the width including the hook-like 
lobe somewhat more than 30 mm. The aperture is anteriorly a little narrower, the 
canal somewhat more contorted and the insinuation in front of the lobe deeper, 
as in P. contortus. 

The ornamentation consists from the first volutions in oblique transverse costaj 
and in spiral sulcations, which sometimes jiroducc a more or less regular granulation. 
One row of such coarse granulo; is always separated near the sutui*e. To this up- 
permost row follow transverse ribs, which occasionally are represented by elongated 
roundish tubercles only. On the last whorl a few slight sulcations cross the ribs, 
which at about onc-fourth or usually one-fifth of the distance from the suture, 
as compared with the total height of tliis volution, are cut off by deep spiral sulci, 
so as to form six to ten rows of smaller or larger, rounded or flat, and more or less 

G 
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isolated tubercles or granulao. On the anterior and much thinner portion of the 
last whorl, which is produced into the canal, the surface is usually so much covered 
with the callosity, that it appears quite, or to a great extent, smooth. 

It would not be easy to find two forms, which remind one more of merely 
sexual differences, than the F'ug. contortm and granuUferm and still, if the 'differ- 

, 9 

ences are so remarkable and constant, we cannot do else, than distinguish theta by 
specific names. In the description of the former species, I have remarked, that on 
the first whorls spiral striation or sulcation is quite distinctly traceable, and that it 
becomes more or less obsolete on the following and especially on the last whorl ; 
in all cases, it is at least indicated : if we wanted to go a little further, we could justly 
say, it is merely exaggerated in some abnormal specimens, which are here noticed 
under P. grmuliferua. Quoy and Oairaard, 8outelet and several other conchologists 
have noticed, that the female shells of Mollusca cx(!ced those of the male sex very 
often in size, being usually more inflated or vcntricosc. It appears to me more 
h’kely, that we have to deal here with such a dilforcnce of forms, ratlier than with 
two animals actually different as regard species, 

Por imperfeet specimens the reader is referred to the explanation of Pigs. G and 
7, PI. III. 

Localities. Kolakonuttom, Andoor, N. and S. of Scrdamungalum, S, E. of 
Anapaudy, in the Trichinopoly group; W. of lllpagoody, Shillpagoody and 
Veraghoor, in the Arrialoor groTip. In all these localities of the Trichinopoly 
district Pug. gramtljfcrus is not very common and comparatively much rarer than 
Pug. contortus, of which about eight specimens occur to one of the former. The 
quotation of the Arrialoor group is probably not so very important, the localities 
being chiefly near the boundary of these two gi’oups, and on the other hand Mr. 
Blanford himself states, that their separation is, in the southern portion of the 
Trichinopoly district, g(Mierally uncertain. 

Formation. Trichinopoly and Arrialoor gx’oups. 

3. PuGNELLUS UNCATiis, Forhcs, sp. PI. Ill, Pigs. 9 — 13. 

1846. Stronihus uncatns, Forbes in Trans. Geol. Soc. Lond. VII., p. 129, PL l.'L Pi#:?. 16. 

1847. Stronibus mnicostatm, D’Orbigny, Voy. Astrolabe Zelco, Paloont. PL 2, Fig. 38. 

1850. ColomhcUina mieatn, D’Orbigiiy, Prod. TI, p. 231. 

1860. Stromhiu0n^atug (Forb.) Conrad, Journ. Acad. Nat. Sc. Phil. IV. p. 284 (vide Pugnellus). 

1861. Fuffncllm uncafua, Forb. sp. Ga})b, in Proc. Am. PLilo. Sot;. VIII. p. 128. 

1864. ColumheUitia uncata (D'Orb.) Pictet. M»t. p. 1. Palcont. Suisse, Foss. Ste. Croix. 3ine. ser. ]>. 67. 

Pug. testa ovate^vcntricosa, antice atqne poslice attenuala, spira quartern partem, 
totius altitudinia testae elemta, angulo 05° — 75' ; aufraclibus quinis vel senis, convexis, 
sutura impressa junctis, prioribiis spiraliter dense-strkitis, striis in ultimo aufractu 
ohsoletis; ultimo aufractu transversaliter coslalo: costisflexuosis, antice evanesceutibus. 
Apertura angustata,ovali, postice sub-rot undata, antice acuta, intus laevigata, callosa; 
labro incratssato, in alam bi'evem aique rolundatam sen angulatani posiicc extenso, 
extus lamelloso, parum refexo, intus laeci, antice atqiw postice inmiuato; lahio crasso, 
calloso, in estate adulta infra atque latcraliler spiram incrustanle ; rostro extus contorto, 
acute terminanti, incurvo, intus canaliculalo, callositate marginali tenui instructo. 
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Shell ovate, pointed at each end, consisting of five or six convex volutions, the 
last of which is the most ventricoso occupying about tliree-fourths of the total 
height of the shell. Tlie upper whorls are densely covered mth fine spiral stria}, 
which do not seem to increase in number with the breadth of the whorls, but they 
become gradually more distant and are nearly obsolete on the last whorl. This one 
exhibits transversaUy strong Ilexuous ribs, originating at the suture and disappear- 
ing gradually on the anterior portion, where they are often replaced by striie of 
gi'owth only, and in which case the 82 )iral' striation assumes again a little more dis- 
tinctness. The outer lip is much thickened, expanded into a roundish or angulated 
wing, inside smooth and somewhat reflected, having a sliarp margin ; exteriorly it 
shews a kind of lamellar structure ; anteriorly and posteriorly it is insinuated. The 
posterior insinuation is rather deep, but the exterior margin is simply routided or 
angulated and alw^ays somewhat more thickened, not, how^cver, ])rolongcd into a hook, 
as in the two other species of Pugnellns. Tlic iuner lip is in both equally thick, 
callose, covering the preceding whorl nearly totally (Fig. 10). The canal is thin, 
contorted, terminating udth a shaiq) point and bent inwards. The callosity of both 
margins extends over it, but it becomes much thinner liei-c, and covers chiefly the 
exterior surface. Tliis pointed form of the canal, and the want of a hook-hke lobe 
on the outer lip, combined with the slight hut broad anterior cmfirgination aic the 
principal and characteristic distinctions of this species from the tw’^o others. Speci- 
mens devoid of the callose covering and of the wing arc nearly smooth and resemble 
a JSucciHum, as Prof. Forbes remarks, or stUl more a Vhmktnella,. 

Even the imperfect and oast specimens of this species are easily distinguished 
from those of the other species by their gradual, not abrupt tapering or (rontraction 
towards the anterior termination of the canal. 

Jiomlities. W. of Parchairy and W. of Knllygoody ; E. of Anapaiuly and near 
Arrialoor. At all these local itu's the species is not veiy coininon ; tlu; first three arc* 
in the Trichinopoly, the fouiih in the Arrialoor grouj), of the Trichino])oly district. 

Formation. Trichinopoly and Arrialoor groujis. 

• 

II. APORRH AT S, du Costa. 1 778. 

III. ALAR TA, 3forr. Sr Lye. 1 85 1. 

IV. ROSTELLAllIA, Lamh. 1799. 

and allied genera. 

By far the greater number of conchologists agree in the application of the 
name Bostcllaria to the fusiform, cliiefly smooth, species with a long anterior and 
short posterior canal, and a moderately expanded, entire or slightly digitated wing, 
having near the canal one distinct sinuation. The B. reclirostris and//m<s arc known 
as the best examples. The cancellated species with a short canal have been partly 
separated by Agassiz as Biniclla, and there are numerous fossil tertiary and cretaceous 
forms, which belong to this group. The fossil species with a very large wing and a 
short pointed canal, as B. macroptera and others, belong to Ilippocrcne, Montf. 
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Conrad established for a few North American eocene speeies another group 
under the name of Calyptroplun'us (vide Journ. Acad. Nat. Sc. Phil., Vol. IV, PI. 47, 
Pij^. 21 and 29). The shell is very slightly ornamented, as ia true Moatellarue, the 
s])irc nearly totally enveloped in a callosc mass, the wing small and simjde, the 
anterior canal straight and of moderate length. CalyptropJtorus would seem to con- 
net;t Moatellaria and Uippocrene, agi’ceiug uith the former in the form of the Ving 
and canal, and with the latter in the large development of the callosity. Gabb (in his 
Catalogue, Proc. American Phil. Soe. Vlll, p. 98) refers the Indian cretaceous Host, 
palliala of Porbes to Cahjplrophorua. This does not seem, however, to be fully 
justified for the present. Mr. Conrad docs not show in his figures of Cahjptroplwrm 
any posterior canuliculation on the aperture, wliilc in our species this is very dis- 
tinctly marked. This character is essential to all species of Rostellariw, being 
dependent upon the existence of a certain filamentous organ, somewhat similar to 
that of Oliva and allied genera. We shall notice subsequently under the descrip- 
tion of tlie sj)ecie8, that the aperture of It. paUiaia, Porbes, appears to have been 
anteriorly only (dfusc or notched, and if any canal was really present, it must have 
been very short indeed. Tlie only very similar form, that we have been able to 
trace, is the Bostellaria Ixcnhjola, Mellevillc (Ann. des sc. geologiqucs etc. par 
Riviere, II. 1843. p. 117, PI. X, Pigs. 10 — 11). In Mclleville’s original figure 
there is apparently no sigix of incompleteness of the specimen observable, although 
this seems to have been rather considerable, when we compare with it Deshayes’ 
figure in his last publication (Anim. s. vert. d. bassin dc Paris, III, p. 400, PI. 90, Pigs. 
5and0). M. Deshayes’ representations of the single complete specimen, which he had 
obtained, named It, suhlidoigala, D’Orb.* shews, that the species possessed a short 
anterior canal. In any (sase, whether our cretaceous form had only an anterior 
notch or cmargination (as is suj)poscd in our restored figure), similar to that of 
many ■BleTodmilcc, or whctlu'r it had a short canal, wliich is almost quite as probable, 
there is certainly for the ])resent no sufficient reason to separate the species generi- 
cally from the smooth llosldlaruc. Better materials will of com’sc settle tlds 
little difference vi.'ry easily. 

A numbtir of fossil species, wliich are generally described under the three names 
prefixed to these notes, oiler moreover a far gi’cater difliculty tlian the allied forms 

* It Kceiiirt iinposaililo to trace this iianio of B’Orbigny from the “ Prodrome," namely, from the edition 
(in three volumoft) hearing date 1850-1852, and I am not aware of any other. It is true, that Sowerhy designed 
ill 18112 a young shell of Alaria ( Bostellana J costata (vide Stoliezka in Sitzungsb. Akad. Wien. 1865, Vol. LII, 
HeviB. p. ()6b witli the name B. Imiugatn. This name was evidently selected first by Sowerhy and communicated 
to Sedgwick and Murchison, who published the eaiuc in the list accompanying their paper on the “Structure 
of the Eastern Alps vidt; TraiiK. Gcol. S(je. Lond. 2d. Ser. vol. IV, p. 419. Subsequently Mr. Soworby changed, 
for some reason or other, this name into B. hpviuscuhi, which is to be found in the “ Exjdanation of the plates” 
attached to the Biime volume of the Transactions. So far as 1 can make out, Mr. D’Orbigny was acquainted 
only with the second name of Soworby and knew in the Prodroim? no other, than Molleville’s (Deshayes H !) 
B. hnvigaia. I have staled elsewhere, that Sowerhy ’s names B. laevigata and Imvimcula have no signification 
in reality, and as the Hpe<.*ies, of which they are fragments, is not a Bostellaria,, in the sense in which it 
app4»ars desirable to restrict the gt uus, I do not know whether the change of Melleville’s original E. Uevigata 
is at all necessary. Certainly the reference, which Deshayes quotes in his “ Paris fossils” p. 460,-1850. Prod, 
de x>al. t. II, p. ^115, No. 322, — is not to be found in that place. 
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known as Rostellaria.* Excluding Pteroeem, to which usually the more inflated shells 
with a broad digitate wing are referred, the remainder of the Liassic and Jurassic spe- 
cies of the Alata are generally, since the publication of Morris and Lycett’s “Fossils 
of the great oolite,” described under the generic name Aluria. The most recent publica- 
tion |^n this point is the supplement to D’Orbigny’s ‘ Faloontologic Frangaise,’ Tom. 
III. Gastropoda. Piette, who undertook the description of the Sipiionostomata, res- 
tricts the genus yt/ayvV* to those species wliich have no posterior canal and generally a 
narrow wing : Chenopus (Aporrlum) to others \nth a posterior canal and broader and 
less digitate wing. Pictet very justly remarks (Mat. p. 1. Pal. Suisse, 3me. Scr. 
p. 688 etc.), that it is impossible to keep up this kind of distinction; hut he acknoAv- 
Icdges certain peculiarities in the Jumssic species only, and to these he would restrict 
the name Alaria, placing all the other cretaceous forms under Aporrhaia. This, 
hoM'ever, cannot stand, as we shall have occasion to notice further on, although wo 
fully agree Avith Pictet’s views in general, and liaA'o, therefore, endcaA'^oured to shcAV 
the similarity in the fossil forms by adopting the family name Alata. 

I have myself referred the largest number of the species of the same group, 
from the Alpine Gosau-formation to Alariai. Tliis passing from one extreme to the 
other, and the widely differing contimersies of dilfcrent UTiters, arc sufficient signs of 
the very unsettled state of the question, as to Avhat genera should be accepted. In 
the following description of the species, I have partially adopted Piette’s views, but 
at the same time I have endeavoured to combine with the characters, mentioned hy 
the French author, others, Avhich appear of great importance. 

It is well knoAATi that ^oung specimens of A. pes-policani have no posterior 
canal, and that this becomes developed in fully gi’ou n specimens only. But if at 
the same time we examine the sludl of the species we liaA'^c just noticed, we find 
that the callosity, wliich is secreted in the aperture by the mantle, is totally different 
from AA'hat we sec in Posiellnria. The body of tlu^ animal is very thin, depressed, 
and it is only the margin of the mantle Avhich expands. The anterior canal is in no 
AA'Jiy different from the other digitation of the wing, and the callosity docs not extend 
upon tlic upp(;r surface of the wing, but forms cxtcn'orly a sbarj) edge. The inner 
li|) is strongly thickened, accumulated, not extending beyond the midcr surface of 
the shell, AAdiilc, in Mostellaria, the callosity appears to be more ecpially distributed 
in thin layers over the greater portion of the spire, and not uncommonly over the 
Avhole shell. Another very marked distinction is the length and the interior space of 

* It is scarcely necessary to notice the nnjustifiaLle application of names such as GladliiBf or even Fiisxfs, 
to Ttodfillaruu Undoubtedly it is not right to ignore old names for the solo reason that tln^y liad boon nogloctod 
by subsequent authors. But when these old names have been cliiefly appli<id in a certain loose sense, and iit*vcr 
hud afterwards any certain restricted signification, they arc and must be justly rejected. Sucli i.s tin? case 
with Glndlm and FutniSf but not with Apori'liais, which had a strict application before Chenopus was introduced, 
probably only becaus'^ A. pes-pelicani cannot easily bo mistakon for any other living species. Gabb in his 
Catalogue (loc. cit p. 109) hastily referred all the cretaceous species, which had been described imdar Eoslellaria 
to GladiuSf but in his most recent publication (Pala3ontology of California, p. ]‘24) he re-adopts, in accordance 
with the generally received views, Uostdlaria again. Such uncalled for changes are not to the benefit of 
Bcienee. 

f Sitz. Akad. Wieu. 1805, Bd. II, Revi.sion etc. p. 05. 

U 



26 


CRETACEOUS GASTROPODA 


the canal. I have consequently referred only those species, in which I have been 
able to ohserv'e such marked callosity — dillcrences in the aperture and the canal 
to Aporrhaiiy and have left the others provisionally iii Alarm. I am quite 
,'nvare of the weakness of this j)oint; still I cannot think it right to consider 
all distinction as « priori impossible, and thence to unite aU under the ^enus 
Aporrham, as has been done by Professor Pictet. My qhief reason for not 
doing so, is my fear lest by this system all chance of progress in a (dassificatory 
knowledge, of the numerous fossil A lata should he cut olf. It is, for example, 
difficult to understand, that species like R. cariuala, Mant. ovAnchura abrapla, Conr. 
ought to be brought into closer alliance with AporrMis, than udth Rostcllaria. 
They differ from both, hut I should say more from the fonner than from the latter. 
The genus Alaria must he in some Avay restneted, and cannot he retained cither in 
the sense in which it was introduced by Morris and Lycett, nor as lately com- 
mented on by Piettc. Chenu classed Alaria with Pterocera, hut very different forms 
a])pcar to he represented in it, allied to Rostellarm, Rterooera and Apoi'rlmis. 
Deshayes in the last issue of the Coq. foss. de Paris, Tom. III. p. 438 also entertains 
the opinion, that Alaria (ceidainly in part) is more allied to Rostellaria than to 
Aporrimis (Clicmpus) . 

I have repeatedly gone over all the fossil species known to me, and it is, I 
think, impossihlc to come at the present to any satisfactory arrangement. Much 
may ho exp<;cted from good materials, since scarcely onc-tcuth of the spc(;ics, knoAvn 
uj) to the present, have been obtained in a perfect condition. StUl, for a long time 
to come, nothing hut an artificial division will answer; I mean, a division based more 
upon one or other single character, than upon the totahty of the structure and 
form of the shells. The following may sciwc as an attempt, at least in one direction, 
though I confess I myself look at it for the present partially hopeless of success, 
and I do not like, therefore, to iMiry it out. 

These remarks refer principally to the forms, which have been formerly noted 
as Aporrhais ov Rostcllaria. The relations between the latter genus and Rlerodonta 
will be noted subsequently in detail. 

— To restrict the name Alaria to the species with a simple undivided and 
narrow wing, as the Jurassic Al. hamus, Desh. andyt/. rhinoceros, Piette 
and Desh. 

2nd. — Species, which have the exterior termination of the wing extended 
in two opposite directions (as Rost, carinata, Mant.), and possess a 
long anterior canal, could form a small group, designated by Conrad 
Anclmra.* 

Srd . — Broad winged shells with only a single point to the posterior external 
termination, as Rost. Orhigvyana, Piet., or Rost, papilionacea, Goldf. 
might be distinguished imder a separate name. 


* Jour. Aciid. Nat. Sci. Pliilad. IV, 284. PI. 47, Fig. 1. Conrad’s ubaracteristics are very closely Bpeeified 
and restricted to the single spocica, which ho describes. 
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Airtlicsc three forms are generally ornamented with transverse ribs. 

Uh . — Species with slightly dilated wing, soon dividing into two or three long 
extremities, carinated and usually spirally striated whorls ct cet. — ^as the 
long known Al. niyuriia, Dcsh. or -4/. Iceoigata, Morris, might be refciTod 
• « to TesaarolaXi Gabb.* 

•’>///. — ^To retain under Aporrliais only those species, wdiich have a broad dilated 
wing from the base, terminating exteriorly in as many points, as there are 
keels on the exterior side of the wing, Avhieli ought in all cases to extend 
to the exterior margin of the wing, as in Ap. Dupiniana, D’Orb. or Ap. 
(Chenopus) atracloidea, Desh. 

Qth . — ^The Jurassic Dcsh. forms a separate genus, somewhat 

allied to Manclla. 

1th. — Spinigera of D’Orbigny ought probably to be classed liere better than 
with Uanella. 

The genus Emimia, Piettc, Avillbc mentioned hereafter in the Cjhhttijtd.t: ; its 
position is at present uncertain. 

Through a limitation of Aporrhois in this wayAve evidently come into J?terocem 
and Stromhus, Avlien such a review becomes nearly exhausted, and would again sug- 
gest considerable alterations. 

I have already stated, that it is not through the liAung species of Stromhus and 
Ttcrocera,, that these groat obslncles «are produced, but through tl)e large number 
of the fossil so-called Tlewccm, which giv'o so little hope of an early and siic- 
(icssful classification. The diflicultics, however, bficome insurmountable, should 
such an unnecessary separation be atdcuowledgcd, as has been proposed by the 
creation of the families AronJuiAiDJc and Sthombi D. n. The Icngtii of the canal or 
mantle-fold cannot form a vciy important distinction, for the canal is quite as sliort 
in many true Stromiubjf., as it is in Aporrhais or Sh'iUhlokn'ia. The fonn of the 
rostrum, in the animals of the two last mamed genera is no doubt quite similar 
to that of many Cerituudje, but the dilferciit genera of Ihis family show also , 
a similarly considerable variation in the form of this organ (sec Vcrlagm, Ceri- 
ihinm, Telcscopium, Triphoris and GerithkUa) , if perhaps not to the same extent, 
as the Alata. H. and A. Adams state, (loc. eit. p. 281) that especially the fossil 
forms indicate strong aflinities of Aporrtmia Avith Cerithium ; I confess, that I am 
lAot aware of any fossil forms such as w^ould support a separation of this kind. 
Where affinities have been pronounced as existing betvAwn the tAVO genera, it 
was, and still remains to a great extent, to be shcAAm, whether these had not arisen 
merely from the incompleteness of the fossil species of the Alata. Many of 
tlie older secondary species of CERiTnuDJE exhibit great relations to some species 
of the TRocniDM and many Chmmilzm, but they cannot be generally mistakeu 
for Jporrhaia or other alli<*d genera. 

* Palicont. of Califoruia, 1801, 1, 126, PI. 20, Fi^;. 82. 
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II. APORRHAIS, da Costa, 1778. 

1. Apoeehais Aeeialooeensis, Stoliczka. PI. II, Pig. 1. 

Ap. testa acute-ovata, anfractihtts septenis, comexis, mmute cancellatis ; ultimo 
spira altiare, supra medium acute-. Infra sub-carinato, spiraliter striato ; apertura an- 
yustata ; canali anteriore bi'cvi, posteriore ^irce usque ad apicem decurrente ; ‘laln'o 
parum expanse, digitato (?J, ad marginem crassiore, reflexo, ex^ acuto. 

Shell oval, pointed on eacjh end, composed of seven eonvex volutions, which arc 
ornamented with spiral and slightly curved transversal striae, the latter being some- 
what stronger. The last whorl is higher than the spira, inflated and provided above 
the middle with a stronger and below it with a smaller keel, both of which form 
probably small points or digitations on the outer margin of the aperture ; spiral 
striae are numerous above and below the keels, between them only one is present. 
The anterior canal is short pointed, much thickened internally and slightly bent 
inwnrds at the point of termination. The aperture is very much narrowed by the 
thickness of the lips, as is generally the case in other species of this genus. 
The outer lip is not much expanded, terminating in one or more probably in 
two points ; its margin is somewhat reflected, showing a slight sinus near the 
anterior canal ; the posterior canal is prolonged up to the apex of the spire being 
annexed to the previous volutions. 

Locality. Comarapolliam near Ootacod : the figured specimen is unique, and 
unfortunately little portions of the exterior margin of the aperture have been 
lost in preparation ; the extent of the wing has been restored in its probable shape. 

Formation. Arrialoor group. 

2. AroEEUAis SECUEIFEEA, Forb. sp. n, II, Figs. 2 — 1. 

IR tO. Jtosicllarla seenrifera, F<jrl)ea, TratiH. Geol. Soc. Loud. VII„ p. 128, PI. 13, Fig. 17. 

1850. f, «f D'Orl). ; Gladitis id, Gabb; 18G4, Aporrliais id, Piet, gt Camp. 

Ap. testa spira elongate, turrita, anfractibus immci'osis, ad medium suhangulatis, 
roneexis, eosinlis trausrersalibns spiralibusque ornatis iisqne plus minusvc granulosis ; 
. ultimo ad medium carinalo, subin fkilo ; labro in alam angustam uncinatam, postice 
curmtam extenso ; apertura angusta, interne callosissima, laivigata; labio accumulato, 
crasso; canali antico alque 2>ostico bred. 

Spiral angle 25° — 28,” sutural angle 8” — 10°. 

A tuiTcted shell consisting of numerous whorls, which arc more constricted on 
Ihc upper than on the lower sutui’c and ornamented with transverse and spiral rib- 
bings. On the uppermost wdiorls the transverse ribs ai’o usually much stronger, 
being slightly curved and crossed by fine spiral elevated striae. These latter increase 
on the next whorls much more rapidly in strength than the former, and being elevated 
on crossing these they easily produce the appearance of continued rows of tubercles. 
When at the same tir^c the transversal ribs become somewhat obliterate, these tuber- 
cles appear more isolated. There is n<iarly evciy possible transition to be observed 
bew'cen the continued and smooth ribs and single isolated rounded tubercles. The 
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number of transverse ribs is nearly constant, 16 in one volution, and that of the spiral, 
7 or 8 on one whorl. Of the latter the upper three are more distant from each other 
and usually stronger, the lower ii — 6 are thinner and much more elosely plaeed to 
each other. There arc sometimes exceptional cases met with, in which the lower striae 
are of equal strength with the upper (vide Fig. 3), or where the upper become even 
nearly obsolete, while the lower continue in their strength. When the shell surface is 
completely preserved, it is also covered with a very fine spiral striation. 

The last whorl is somewhat inflated, in circunafcrence triangularly gibbose and 
near the middle provided with a strong keel, which is tuberculose or nodulose : 
the nodules being produced by a stronger development of the transverse ribs ; 
tlie keel continues, however, smooth on the wing-like prolongation of the outer 
lip. The aperture is considerably narrowed from the great callosity of the inte- 
rior of the lips. The posterior canal is short, not extending usually beyond the 
antepenultimate whorl. In none of our specimens is the anterior eanal preserved, it 
could not, however, have been long, and is probably complete in the figure given 
by Professor Forbes (loc. cit.), according to which we have restored it in outline in 
our Fig. 2, PI. II. The wing is simple and narrow, turned upwards or poste- 
riorly, internally canaliculated in its entire length and externally keeled near the 
upi^er, or concave margin. Between the wing and the anterior canal there arc two 
insinuations of the margin, being separated by a small pointed prolongation of the 
same, so as to form a second small wing. 

There cannot be a question, that Professor Forbes’ figure, referred to above, 
repres^mts only a fragment of a very large sp<icimcn, being mostly devoid of shell- 
surface (vide Fig. 4, PI. II.). We have observed, that on similar large spexsimens 
the ornamentation often becomes near the aperture more or less obliterate, although 
it does not disappear without leaving traces of roundish tubercles. Prof. Forbes says, 
that the surface appears to have been quite smooth, but that it w^as not, is distinctly 
seen in his figure, which shews the three upper spiral striae as impicssions on the 
interior side of the uppermost whorl. 

Jtp. secitrifera bears, as regards ornamentation and general form, a great resem- 
blance to Most. Meqtiienmim (D’Orb, Pal. Frang. Ter. cret. II. p. 293, PI. 209, 
Figs. 3 and 4). The spiral striation of the latter does not seem to have been well pre- 
served on the specimens, from wdiich the figure was restored ; but that it could not 
have been w'anting on the lower or anterior portion of the younger whorls is suflB,cicnt- 
ly proved by its existence on the last. It is diflB.cult to say, until actual specimens 
have been compared, that they are identical, but certainly it appears very probable, 
that they do not belong to actiiaUy dillerent species. 'i!h.QAp.graniilata,^ovf.B]). 
(Zekeli, Gosau-Gastropoda, PI. 12, Figs. 3, 4, 7 and 8 : Alarm id. Stoliezka, Sitzungsb. 
Akad. Wien. Vol. LTI, p. 67) diflers merely by its posterior canal being prolonged to 
the ai)ex and by some of the transversal ribs being at intervals considerably thickened. 
It belongs undoubtedly to the same group of species of Apo^hais. 

Localities. Kolakonuttom, N. of Serdamungalum, N. of Alundanapooram, 
E. of Anapaudy, Andoor, N. E. of Kolotuic ; Olapaudy, Arrialoor and Karapaudy. 
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Formations. Trichinopoly and Amaloor groups, only the three last named 
localities refer to the latter ; the sx)ecics is far more frequent in the first named 
group. 

III. ALARIA, Morris ^ Lycett, 1854. 

1. Alahia Paiikinsoni, Mantell, PI. II, Pigs. 6 — 8. 

1864. Aporrhaia Parkinttoni, Mantell. Pictet Mat. p. 1., Pal. Suisse, 3me. ser. Foss. Ste. Croix, 2d. pt. p. 604. 

with synonyms and references to other authors. 

At. tesla elongata, turrita; anfractibm mimerosis convexis, primis 3 — 1 Icevi- 
gatis, coetcris transvcrsaliter costulatis, spiraliter striatis : costulis cirdter 18 in uno 
circuilu, parum ciirvatis atqm ohliquis, tdrinque attenuatis, nonnullis rectis, varices 
qiioddam fortiores representantihus, in ultimo anfractu paucioribus atqueprope margin- 
cm exteriorem gradalim evanescentihm ; slriis numet'osissmis, nonnullis prope sutu- 
ram posteriorem fortiorihus utque distantiorihus ; ultimo anfractu subinflato, gihhoso; 
rostra moderale-longo, acuto; labio calloso, partem inferiorem ullimi anfractus legentc ; 
labro alato ; ala lata, brevi, postice ini us ad anfractum antepenultimnm decur rente, 
ad margincm exteriorem mute tmcinala atque in utroque latere unci insinuata, antice 
ad peripheriam angulata atque rursus late insinuata. 

Si)iral angle 28^’ — 32 sutural angle 8°— 9”. 

I’iotet gave in his ‘ Paleontologio Suisse,’ such a thorough critical examination 
of this specsies, that it is scarcely necessary to add any thing to the knowledge of its 
litcratui’e. A comparison of our figures with those already existing will shew, that 
the fonn of the shell and of the whorls, together with their ornamentation and the 
wing, arc in every way so exactly identical with the European species, that no 
remarkable difl*erencc can be traced out. 

Tlie first tlu’oc or four, probably embryonal, whorls are quite smooth, with a 
polished surface (Pig. 7). They seem to become filled out by growth with a solid 
mass of shell-substance, inasinueh as they disappear altogether on tHb cast of the 
shell (vide Pig. 6). Th(5 pciTcct shell seems to have been covered with a thin coat 
of ciillose mass, obliterating somewhat the finer ornamentation on the surface*. The 
last whorl including the anterior canal is about one-fourth longer than the spire 
(vide Pig. 5). As regards the wing, our sj>ecimens, so far as tlicy are complete in 
ibis point, resemble much more the Engli.sh figure in “ G(iol. Trans. IV., PI. XVIII., 
Pig. 2t,” than that of Piekit in his ‘ Gres verts the differences aiise probably much 
more from the iniperfeetness of the sp«icimcns, than from being actual variations, 
although both may be accounted for, especially as in all the species of the Alata 
the form of the wing so much differs with their age. It would no doubt be very inter- 
esting to know whether such a variation docs exist, and whether it is to that amount 
admissible within the limits of the species. If it be, then a very close comparison 
appears necessary of the specimens known as F. Barhinsoni with F. Feussi, Geinitz. 
The figures given by ^uss and that of Woodward (Geologist 1861 ? PI. XI. Pig. 1) 
show the only difference in the anterior margin of the wing. I need scai-cely repeat, 
that the wing in Fterocera, Fostellaria and others attains its perfectness only very 
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gradually, and that it does not develope itself equally in different specimens of even 
the same species. Some specimens of Strombus or Pterocera have their wing perfect, 
although being scarcely of half the size of others which have it not. I rather 
think it probable, that R. Reussi is not different from R. ParMnsoni. 

^ JLocaUlies. Neighbourhood of Odium and Moraviatoor, S. of Scrdamungalum, 
S. £. of Monglcpaudy, in Trichiuopoly district. 

Formations, Ootatoor and Tricliinopoly groups. 

The references as to the occurrence of the species in Europe agree as to iis 
belonging to the middle cretaceous strata, specially the Gault. 

2. Alahia papilionacea, GolJfitss, sp, PI. II., Figs. 9 and 10. 

1844. BoMlaria papilionacea, Goldfuss, III Potr. Germ. Gast. p. 18, PI. 170, Fig. 8. 

1847-18G2. „ „ Beusa, Geinitz, Muller, Pictet, etc. 

Al. testa elongata, co^iica; anfractibus 8 — ^9, sitboonvexis, iransversim costatis, 
ad suturam poste^reni spiraliter numerosissime strialis, ultimo anfractu spira longiore ; 
rostro hrevi; ala simplici, cra^sa, postice ad- marginem interiorem anfractid penultimo 
adhbrentc, ad exteriore^i suhawta, antice rotmidata, parum insimiata. 

Spiral angle 32° — 38", sutural angle generally 8". 

In Goldfuss’ original fipfure of this spccsics the uing is more sinuous on its ante- 
rior margin, but all subsequent authors agree, that this simftsity is not so strong, 
and it appears, that the slightly diffei’cnt shape has been ])roduccd by pressure 
injuring the specimen. Our specimens as r(!gavds form arc periectly identical 
with the figures of Reuss (Bohm. Kreidef. 1815, PI. 9, Fig. G) and Goinitz (Chav. 
PI. 18, Fig. 8, and Verst, v. Kieslingswalde PI. 1, Fig. 11). The specimens from 
the German Quadermcrgel and Ploener are mostly casts, and their whorls appear, 
therefore, to he much more convex than they actually arc. Well })vesci*ved sjieci- 
mens of Al. papilionacea, Avhen compai-ed with Al. Farkinsoni, ai)])(*ar to liaA C a 
mu(!h *thicker shell, smaller number of libs in one volution (12 — 10), and usually 
a shorter spire with a larger angle. The sm’fiicc is usually smooth, covered with a 
layer of callosity, except on the uppermost whorls, which arc finely striated. Tim 
strim near the upper or posterior suture are also a little stronger, but they arc much 
more numerous than in Al. Farkinsoni. Tlie transverse ribs arc distant on the 
last whorl, forming elongated tubercles on the convexity and being obsolete near 
the suture and on the wing itself. • 

Localities. E. of Anapaudy, Andoor, Coonum, Koloturc, Kolakonuttom, Shuta- 
nure, N. of Serdamungalum, N. of Alundanapooram ; N. of Karapaudy, Pcrmapolliam, 
S. W. of Nuiloor, in Trichinopoly district. 

Formations. Trichinopoly and Arrialoor groups; to the latter the three last 
named localities belong, and the specimens procured are only f cry few in number. 

The species is pretty common in Europe all through the middle crctaceoTis beds 
of Northern Germany, from Lemberg in Galizia into Hanover. It has not, I believe, 
been recorded from any idacc south of the Alps, nor from England. 
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3. Arabia, glandina, Stoliczka. PL II, Pigs. 14 and 16. 

Al. testa acule-elongata, a/nfractibus numerosis, ad mturam posteruM'em setiskn 
eonstrictis, loBvigatis, transversaliter costulatis'. costulis aeutis, obliquis, 8 — 12 in mio 
ch'cnilu ; spira ultimo anfractu (sme canalij longiore ; ala sknplici, falcata, poslice 
ad peHpheriam undnaia, acuta, mteme anfractui penullimo affixa. « ' 

Spiral angle 32° — 35°, sutural angle 8°. 

The whorls are rather numerous in this species, when compared with its size, 
and are much constricted on the upper suture. The transverse ribs, wldch differ 
from 8 — 12 in number, are oblique and obsolete next the upper suture, similarly as in 
A. papilionacea, but they arc always much sharper. No spiral striation is percep- 
tible in any of our specimens, wldch arc well preserved on the exterior surface. The 
anterior canal has not been seen perfect, but it could not have been of greater 
length than is indicated in the outline, and, including the last whorl, it had about 
the same height as the spire, consisting of all the preceding whorls. The wing is 
prolonged posteriorly into a rather long point and anteriorly simply eui*vcd towards 
the canal. Only a very slight sinus seems to have been present between the canal 
and the wing. 

Tlic small number and the form of the transverse ribs of the whorls combined 
with the shape of the udng distinguish the Indian species udthout difficulty froju 
L Sow. of the Gosau deposits (Zckcli, t. XH. Pigs. 1 and 2, Stoliczka, 

Sitzungsb. Ak. Wien. Jjll, p. 0(5) or from Ap. liohinaldina, D’Orb. (Piet. Mat. 
Pal. Suisse, Ste. Croix, PI. 92, Pigs. 9 and 10.) 

Localities. N. of Alundanapooram, E of Anapaudy. 

Formation. Triehinopoly group. 

4. Alakia ACicuLAiiis, StoUczka. PI, II, Pigs. 16 and 17. 

Al. testa conica, acicjtlan ; avfraclibus numerosiji, subplanis, transversaliter 
costulatis, spiralitcr minutissime striatic, caHosilale plm viinnsrc ohlcctis alque pioUtis ; 
ultimo anjraclu suMnJlato, spira Irreviori; rostro brevi (?), labro expanse, postice ad 
anfractmi pemdlimum ajjiico. 

Siiiral angle 35° — 40°, sutural angle 5°. 

Tlds little form secm|.to be occasionally nearly as much covered with an enamel 
coating as the Lost, palliata, with the exception, that the covering is more equally 
distributed over the entire sm-faco of the shell. The whorls are nearly flat, separated 
by slight impressions, which mark the sutures. The apex on well preserved 
specimens is perfectly covered, and the ventral or front side of the shell equally so. 
Where the coating is thinner transversal ribs in rather an oblique position, and a 
very fine spiral striation, arc perceptible. The last whorl is somewhat convex, 
shorter than the sjiii'a, subangulated below, and apparently anteriorly juoduced into 
a short pointed canal only. Tlie otater lip is expanded, reaching posteriorly not 
above the previous volution ; its margin has not been seen preserved, Tlus species 
resembles greatly Ap. acuta, D’Orb. (Mat. p. 1. Pal. Suisse, Ste. Croix, II. p. 597, 
PI. 93, Pig. 1), which differs by somewhat higher whorls and proportionaUy a greater 
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length of the last. Similar characters, combined with a greater spiral and smaller 
sutural angle separate the species now under description from A. tegulala, n. sp. 

Locality. 01ai)audy, in an oolitic, ferruginous rock j rather rare. 

Formation. Arrialoor group. 

• * 

5. Alaeia tegtjlata, Sloliczka. PL II, Figs. 11 — 13. 

A. testa sj^ira elongata, acuta, svperficie jgolita ; oufractihm 8 — 10, suheonvexis, 
tramversaliler costulatia; costulis jifirtim obUquis, nonnuUis fortioribiis interdiiniqne in 
anfractibus snccedentibus coutimiis ; nltimo anfractu circiler dimidium totius allitudinis 
occupantc, ad basim spiraliter stria to ; rostro elongato (t), tenni; labio calloso ; labro 
expunso poster ms uncinato (?J, postice nonminqiimn supra anjractum antcpennUimiim 
deettrreute. 

S^nral angle 28° — 32°, sutural angle 8° — 12°. 

The shell is rather elongated consisting of 8 or 10 whorls, whhdi arc slightly 
convex, ti’ansversally costulated and covered with a tliin enamel callosity. These 
costa; arc usually very thin, sharpened and numerous, only some of them, in about 
onc-third of one volution separated from ca<:;h other, being somewhat stronger. On 
tlic last whorl, which is of about the same height as, or a little Jiigher than, the spire, 
the ribs become more distant and often disappear altogether. When the shell is not 
enveloped in the caUose secretion it appears to have been aU over covered with very 
fine spu*al stria; ; on the anterior i)ortion of the last whoi’l this sti’iaiion is usually 
retained. . The transversal libs owe their sharpness chiefly to the covering callosity, 
which unites them often through nearly the total height of the spire, continuing 
from one Avhorl to the other ; this makes the sutures nearly obliterate, but they 
arc always traceable by a slight impression. 

The rostinmi is not cnthely preserved in any of our specimens and we have indi- 
cated its probable length by an outline. The inner lip is rather callosc and the 
secretion of the enamel-coating seems to proceed from this portion of the mantle. 
The outer lip is expanded, rcacliing posteriorly on the penultimate whorl and occa- 
sionally little liigher; it seems to have been prolonged into a hook-liko wing, 
while anteriorly it is much contracted. Tliis species difl’ers from A. cuiicxdaris 
by a greater height of the whorls of Avhich the ribs arc so much oblique, by a 
smaller spiral and larger sutural angle, and apparently also by a greater length of the 
anterior canal or rostrum. The numerous ribs, resembling sharp lamellae, are eharae- 
tcristic of tliis species, and do not admit an identification with any known species, 
although when these lamellar ribs arc not preserved, the resemblance becomes 
apparent to several others. 

Localities. Andoor, Kolakonuttom, N. of Serdamungalum : ComarapoUiam, 
Anialoor, S. E. and N. E. of Harapaudy, Olapaudy and near Veraghoor. Except at 
Olapaudy not common. 

Fmtiation. Trichinopoly-(to which the three first named localities refer) and 
Arrialoor-groups. 


K 
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rv. ROSTELLARIA, Lamarch, 1799. 

1. Rostellama palliata, Forlea. PI. II, Pigs. 18 — 20. 

1846. B^siellaria palliata ^ Forbes, Trans. Geol. Soc, Lend. VII, p. 129, PI. 13, Fig. 15. 

1847. Fumia Fontanieri, D’Orbigny, Yoy. Astrolabe et Z614c, Paleont. PI. 5, Figs. 6 and 7. , <■ 

1850. Rosiellaria palliata, Forb. D’Orb. in Prod. II. p. 228. 

1861. Calyptraphorus paUiatus, Gabb. Proc, Am. Pbil. Soc. VIII. p. 98. 

1864. Aporrhais palliaia, Pictet and Camp. Mat. Pol. Suisse. 3mc Ser. Foss. Ste.Croix, 2 pt. p. 629. 

Foat. teata empidybrmi, depreaaa, laevigata atque polita ; juniore a^ra fimformi, 
miJraetiMa plania^ eontiguia; adiilta anfraetu iiUinio atthveniiHcoao, ad baaim apiraliter 
atrialo ; apertura elongate ovata, obliqua, a/niice (?) atque poatice ca/naliculata ; labro 
parvm extenao, extm rejlexo, poatice calloac pronato, apiram fere ad opicetn dorao- 
laleraliter incruatante ; labro calloaiaaimo, poatice ad margineni intm auhdentato, infra 
atque lateraliter totam apiram cum apice tegentc atque ca/nali anguatiaaimo a calloaitate 
lahri aeparato. 

The young shell of this species, or rather the first whorls of an imperfect shell, 
consists of about 5 or 6 flat volutions with scarcely impressed suture ; the surface 
is smooth, exhibiting only fine striaj of growth and on the basis of the ultimate 
whorl a fine spiral striation ; the angle of the spira varies from 30 to 36 degrees j on 
the whole the species in this state resembles very much an Eulima, or, when the 
anterior extremity of the columella is somewhat better preserved, a Fuaua, for which 
it was mistaken by D’Orbigny (vide Pig. 19). 

Well preserved specimens and usually those of larger size and in advanced ago, 
have the last volution by much the largest and somewhat inflated, but at the same 
time a little depressed and occupying about one-half or little more of the total height 
of the shell. Tliis last whorl is equally smooth and polished, or finely striated, 
the others. 

. The aperture is elongated-ovate obliquely placed to the spire with a thickened 
inner and somewhat expanded outer lip. None of the specimens at our disposal have 
the anterior portion of the aperture perfectly preserved, but there are no certain 
indications of a long canal, as has been previously noticed. Most probably the 
aperture had only an anterior notch the outer margin being somewhat produced, 
as in the figure of Boat, laevigata, MeUeville, previously referred to (p. 24), 

The posterior canal is very distinct and separates both margins. The outer lip 
extends posteriorly as a callose band and covers the dorso-lateral portion of the 
preceding whorl up to near the spire; on the peristome it appears to be single, 
although not yet observed in complete preservation. The inner lip bears, near the 
posterior canal, a thick tubercle-hke tooth and envelopes in a similar way as the 
outer lip with its callosity the whole frontal (Fig. 20a) or ventral portion of the 
previous whorls up to the apex, extending over this also on the sides of the shell. 
There it is considerably thickened and on the dorsal side in its entire extension, 
beginning at the posterior termination of the aperture, separated by a very narrow 
canal from the callosity of the outer lip. The lateral thickening of the outer lip 
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gives tlie shell a form very much resembling the point of an arrow. * Prof. Forbes 
(loc. cit.) attributed the formation of the callosity solely to the outer lip, which is 
not strictly the case. In Forbes’ figure also the anterior extremity of the last whorl 
is probably more restored than the actual specimen seems to allow. Only further 
and better collections of specimens can clear up the doubt existing on these questions. 

Localitie%. S. of Serdamungalum in the Trichinopoly group, out of a hlueish 
calcareous sandstone very similar to that near Ponrliehcny, wherefrom Prof. Forbes’ 
specimens were procured. S. W. of MuUoor, Amaloor, N. of Olapaudy, W. and 
S. E. of Karapaudy, in the Arrialoor group, out of a light-coloured, often somewhat 
siliceous or ferruginous sandstone. 

Fomiatim. Trichinopoly and Arrialoor groups ; more common in the latter. 

V. PTERODONTA, FfOrhigny, 1813. 

Tylostoma, Sliarpe, 1849. Quart. Journ. Gcol. Sue. Lond. Vol. V, x>. 376. 

VARiOEttA,* D’Orbigny, 1850. Prodrome, Vol. II, jj. 103. 

Fler. testa wato-elm^gata, crassa, superficie Icevigala interdumqtie poUia ; spim 
eonica scu turntellari ; ultimo anjractii subventricoso sen injlalo; apertura ovali, 
intus lasvi atque callosa, antice anarginala sen canaliculaia ; lahro paTvmi dilatato, 
integro, intus admargineni apcrturce denti-seu mrici-forme incrassalo, denlihus ac vari- 
cihus in avfraclibus junioribus ad intervalla scepissiine p>resercatis. 

So many different opinions had been already j)ronouneed upon the nature of the 
fossils, which we unite under the above name, that we cannot pass over this subject 
without entering briefly on the liistory of these shells. At the same time it will be 
necessary to state the reasons which have induced us to regard two genera, univer- 
sally believed to be totally distinct, as synonymous. Our remarks will, we trust, 
also show the necessity of classing the genus Pterodonta, as here characterized, in 
the immediate vicinity of the typical Itostellarice. 

* Aldiough tliere cannot in reality be very much doubt, that D'Orbigfny under his Yarigera naeant gene* 
rically the same shells for which Sharpe proposed the name Tylodomay still it is surprising, that no French 
palaeontologist who has access to any of D'Orbi guy’s original Rpecimens has thought it worth while to inspect 
the same and settle every doubt on this point by the publication of a few lines. If anybody reads D’Orbigny’s 
characteristics of VarUjera (Prodrome, II. p. 103), he cannot help thinking, that D’Orbigny meant under his 
“ varices longitudinalcs” external varices on the shell, for he does not even hint, that the specimens which he 
examined, wore casts. Moreover, on page 68 ibid., he says of Var. Jlicordeanat “ cspoce oblongue a fortes 
varices sur une surface lisse.” Farther, he compares the varices of Yarigera with those of Scaraheem. The fact 
is, that Scaraheeus has very often remains of the margin of the outer lip placed externally on opposite sides, 
but these remainders arc very thin and wear very soon away. I am, however, not aware of any such external 
traces of the margin of the aperture in any of the species, which have been described as Fierodonta or Tylostoma, 
If D’Orbigny had only cast-specimens before him, and if he meant by his varices vmpreafnona of the same ; or 
if it can be supposed, that he understood those varices to be irdemal, his characteristics immediately become 
more intelligible ; but vrho can reasonably presume on such essential alterations in the characteristics of a 
shell P The compaidson of the last internal varix of Pterodonta with the internal vanx near the margin of the 
outer lip, before it expands, in Scarahaem is perfectly correct ; there could not be possibly a better comparison 
selected. It 'must, however, be remembered, that this varix is absorbed on the preceding whorls and only exists 
near each renewed apei*tural margin. There is, therefore, only one vaiix in Scarabams, not several as in 
Pterodonta ! 
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The Tterodmta arc elongated, naticoid shells with a smooth and often polished 
surface, in appearance identical with that of the living Mostellaria. Besides striae 
of growth, the surface usually exhibits a very fine spiral punctuation, which 
ai)pears to have been caused by the eindermis of the shell in its living state (vide 
Quart, doum. Geol. Soc.Lond. 1849. V. PI. IX. Pigs. 4 a and 4 b). Tliis punctuati 9 n 
recalls very much the shell surface of many Naticij3Je. The last whorl is very 
often inflated or vcntricose, exceeding in height that of the spire, or being equal to it ; 
it is seldom met with shorter than the spire. The aperture is anteriorly notched or 
produced into a short canal. In one species, the JPl. elongata, D’Orb. (Pal. Prang. 
Cr<5t. PI. 218, Pig. 2) the canal is turned backAvards ; in most of the other species the 
anterior portion is only a little produced and emarginated, or, perhaps in young speci- 
mens, only effuse. In a large number of species not even this notch or emargiuation 
has been noticed, the specimens being known only from imperfect casts. Sharpe (loc. 
cit. p. 377), when speaking of Tylostoma, which name he proi)OScd for a niunbcr of casts 
belonging to Pterodon ta, says distinctly, that “they have no canal nor notch to the aper- 
ture,” although Ms Pig. 3, on PI. IX of Tyl.pmictatum and Pigs. 7 and 8 of Tyl. 
ovatmi shew clearly, that the aperture was anteriorly a little produced, evidently with 
the effect of forming a short canal, or at least a notch. Purther the author very proper- 
ly notes the “ strong analogies” of the sj)ecimcns determined to be Tylostoma with 
D’Orbigny’s Fterodonta, but he docs not tliink it worth while going into greater 
details of these analogies, apparently on the ground of the latter genus belonging 
“ to a very different family of Gasteropods.” D’Orbigny, when noting the charac- 
ters of Ms proposed genus Varigera (Prod. II. p. 103) records simply its relation to 
Actccon, which makes a special reference to a notch or canal unnecessary. By 
much more important arc Pictet’s notes on Tylostoma (vide Mat. p. 1. Pal. Suisse. 
3me. Ser. p. 319). lie says first, that the aperture terminates anteriorly with 
an acute angle, which is very evidently shewn in all the specimens figured on 
plate LXXIII., ibid. After discussing several points of similarity between Tylos- 
toma and allied genera. Professor Pictet concludes thus (loc. cit. p. 350) ; — “ la scule 
modification que Ton puisse citcrest, ehez quclques esj)feces, unefaihle depression de Vex- 
trimitC anterieure de la bouche simulant tm simis tres-peu profondP* Nothing can be 
of Mgher value than these remarks of Pictet and the observations on Sharpe’s 
figures. I roay add, that I have examined our Indian materials very carefully, and 
I find, that in every case, when portions of the mouth are preserved, an anterior 
notch is distinctly traceable. TTe certainly cannot be, therefore, very far fi’om the 
truth, W'hcn we conclude, that the specimens usually described as all possess 

if not a distinct canal, at least an anterior notch on the aperture. They can, 
therefore, without any objection, be classed with the other Siphonostomata. 

We come now to the second important point, the expansion and the inner 
tliickening of the outer lip. In three of the species, figured by D’Orbigny, namely, 
Tlerodonta elongata, ovata and inflata, tMs expansion is perfectly distinct, entire, but 
never very considerable ; the fourth species, Tt. intermedia is an incomplete cast. 
Expansions similar to those in the first three species arc noticed in all the four species 

^ Italics are ours. 
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of Tyloatoma, described and figured by Sharpe, and also in several of the species 
figured by Pictet (loc. oit. pi. LXXIII.). Two of our species show the ex- 
pansion equally distinctly. It appears, that this expansion of the outer lip is 
never wanting in perfect specimens, but on the other hand it is almost certain, 
that 4 at^ns its proper size only after a certain stage of growth of the specimen. 
Before the expansion takes place the outer lip is provided internally with a strong 
elongated varix or fold, which narrows the space of the aperture laterally to a great 
extent. This fold or tooth is either smooth and simple, or it has tlie internal edge 
more or less crenulated, as is clearly exhibited in the figures of Tterod. infiata and 
intermedia,, D’Orbigny, Tylostoma omtum, Sliarjic, and others. This inner fold or 
varix of the outer lip varies extensively in its size. In some specimens it is tooth- 
like and placed posteriorly, or in the middle, or nearer to the anterior termination of 
the outer lip ; in other siiccimens it is much more prolonged and extends from the 
anterior extremity nearly to the posterior suture, that is, across the entire breadth of 
each whorl. Tlicre is every variation to be observed in the different species as 
regards the size and the strength of this thickening on the outer lip. In young 
specimens it is less or not at all developed, just as is the expansion of the lip itself. 
In tills state of age the shell of Fterodonta cannot be better compared with any 
other genus than with THa/mua {Ilalia, RLsso). It Avould be interesting to compare 
with these forms better preserved specimens of D’Orbigny’s Olohiconcha. From 
the comparison of a large number of different forms, it appears, that the internal 
varices had occasionally been again absorbed during the succeeding growth, and that 
only some of the last oncs,^ or actually only the last near the margin of the 
aperture, • remain unaltered; cast-specimens of shells are especially important for 
studies of this kind. 

It will be readily seen from these notes, that the number or even the existence 
of the varices or their impressions on the upper whorls cannot be regarded as being 
of very much value gencrically or perliaps even specifically. When the varix is 
tooth-like and anteriorly placed there will never be a trace of an impression seen 
on the.upper whorl, because their lower portions arc ahi^ays covered by the suc- 
ceeding volutions. This is, for invstance, the case in the typical Pterodonta imflata, 
D’Orb. The impressions of the varices do, however, exist, in this species as I had 
occasion to observe on a few weU preserved casts, which I broke up for that purpose. 
In cases where the varices arc placed posteriorly, or jvhere they extend close to 
the posterior margins, their impressions will be clearly observable on all the upper 
whorls, unless the varices had been previously absorbed. Instances of all these 
variations may be seen by a comparison of the figures of D’Orbigny’s Pterodonta 
and Sharpe’s and Pictet’s Tyloatoma, the identity of which can scarcely be doubted 
from all that is known of their structure at the iiresent. 

Having thus treated at length the generic cliaracters and their variations in 
Pterodonta, it remains only to say a few words as regards the classification of the 
genus among the nimierous families of the order Peosobiianctiia. 

Excluding a few fusiform species, to Avhich we shall draw special attention 
subsequently, we have in Pterodonta, amooth ahella of an oval or conical ahape, with 

L 



38 


CRETACEOUS GASTROPODA 


the apertwre anteriorly notched or ccmaliculated a/nd with a/n expemded outer lip. It is 
evident, that these are the principal characters of Bostellaria (sensu restricto) and 
that we do not in the least need to alter D’Orbigny’s original proposition as to the 
classification of his Pterodonta in the family Alata. 

It is difficult to understand what subsequently induced this acute observer to 
place Pterodonta in the neighbourhood of Acteeon and others. It could only bo dn 
account of its evident relationship to Varigera (? Tyloatoma), which from the 
incompleteness of the specimens D’Orbigny was induced to consider to be allied 
to AclcBon. Strictly speaking there is, however, scarcely any similarity to bo found 
between Acteeon and Pterodonta, for the punctuation of the surface in the shell 
of the latter is identical with that of the true Poatellarke, Conm and others, but rather 
different &om that of Actceon, Pmgicula and other OpiSTnoBUANCHiA. 

According to these subsequent alterations of D’Orbigny, the genus Ptei'odonta 
(with Tyloatoma and Varigera) has been classed in very different ways. Woodward 
quotes it next to Acteeon (Tomatella) in the family Tounat/ellium. Chenu places 
it with Acteeonella in the PYUAmn/ELLiDM. Pictet believes, that Tyloatotna belongs 
to the family Pissozvje and Pterodonta to the Bvccinidm ! 

I confess that I am unable to find any support for any of these propositions. 

It is scarcely necessary to remark, that the degree of the expansion of the 
outer lip and of the prolongation of the anterior canal cannot reasonably be 
regarded as of very groat importance in a classificatory point of view within the 
limits of the family Alata. The genus Aporrhaia exhibits all these variations 
in one species, or rather in one and the same specimen during different stages of age. 
Many Slrombi afford similar instances, and the typical Poatellarioe as well. The canal 
is scarcely produced in many fossil species of Boatellaria, and Deshayes very properly 
directs attention to these forms as being closely related to Terebelltm (vide Anim. 
sans vert. Paris, 1800, Tom III, j). d<03). In other species, several of which had been 
separated under the name Hippocrene, the canal is curved towards the face of the 
aperture. The same is the case with several Strombidas and the genus Pugnedlua 
(vide PI. III). Many species of Pterocera have the canal recurved backwards. It 
is therefore nothing extraordinary or new, when we find several of these variations 
represented in Pterodonta ; they may be and are more important as specific, than as 
generic, cliaracters, unless combined with some other marked distinctions. The figure 
of the solitary species Poatellaria Cailliaudi, Desh. (loc. cit. PI. XCI, Pig. 3) could, 
as regards the shortness of the canal, expansion of outer lips and the general form, 
represent a species of a Pterodonta nearly quite as well. 

If we look for an analogue of the internal varix of the outer lip, we can 
find it in Obeliacna (Pyramidbllidje), the larger number of species of which have 
remains of the internal ribbings of the outer lip preserved for some distance on 
the upper volutions. These remains are, however, usually very closely placed to 
each other, and represent the internal striation or plication being often inter- 
rupted by furrows rather more than by the formation of separate varices. Another 
very marked analogy is to be found in Deshayes’ figure of P. Pewalquei, ibid. (PI. 
LXXXVIII, Pig. 18). Deshayes (loc. cit. Tom. Ill, p. 4-51) attributes the existence 
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of this varix or tubercle to an accidental secretion; upon this we, of course, 
cannot pronounce any opinion, not heing in possession of any specimens of this 
very rare shell. The similarity of the interior varix to that of Pterodonta must, 
however, strike every observer, and wc wish, therefore, to draw special attention to 
this fact. Subsequent researches will, it is to be hoped, throw some more light upon 
this* accidental secretion.’ As the varix in P. JDevoalquei is placed near the edge of 
a greatly expanded outer lip, it is a matter of course, that no trace of its existence 
could remain preserved on the previous whorls. The distinction of this species 
from a Pterodonta is, therefore, quite evident ; still the presence of the tooth offers 
some analogy. 

From all these remarks it is, we trust, tolerably certain, that Tylostoma and 
Pterodonta are identical forms, which must bo classed in the family Alata. Still 
on the other hand it cannot be denied, that the discovery of new and better materials 
may call for several changes, and perhaps ^even sub-divisions, |in the genus at 
present known as Pterodonta. I would consider the following point only as one of 
these probable changes. 

Pictet described in his “ Fossiles des Grfes verts,” p. 265, PI. 26, Figs. 1 and 2, 
two species Pterodonta gamltina and Pt. carinella, both of which differ from 
D’Orbigny’s tyjucal Pterodonta and the species of Tylostoma by their elongated 
fusiform shell, provided appai*cntly with a long straight canal, but still with internal 
varices or tubercles on the outer lip, leaving at certain intervals impressions on the 
casts of the shells. On account of the produced canal M. D’Orbigny rcfcn'cd these 
two species to Plerocera (Pfod. II., p. 132), having then changed his original idea 
about Pterodonta and believing in its relation to Actccon. M. Pictet at first agreed 
with these changes (vide Gres verts, p. 519), but lately (Mat. Pal. Suisse, 3mc. ser. 
p. 626) he refers the Pt. gaultina to Aj)orrhais, and (ibid. p. 657) the Pter. carinella 
to Murex. There have not been any better presc^’ed specimens of these species 
found, and M. Pictet says, that he considers these changes only as provisional. It 
would not bo in the least surpriging, if further materials Avould show the close rela- 
tionship of these species to Pterodonta and confirm in tliis way Pictet's original 
determinations. I think it very likely that tliis may be the case. 

Seeley described (Ann. Mag. Nat. Hist. scr. Ill, Vol. VII, p. 282 — 283) from the 
upper Greensand of Cambridge two species Pterodonta marginata and Pt. longis- 
pira. Both are known from casts only, on which, however, the beginning of an expanded 
outer lip, similar to Alarm or Aporrhak, is distinctly traceable. The upper whoris 
are ribbed transversally, and there appears to be a strong impression of an internal 
tooth or tubercle near the aperture. These tubercles arc placed below the median 
keel, where in other species there is always some kind of an insinuation and con- 
traction of the aperture, generally caused by a thickening of the outer lip. No 
trace of these tubercles has been as yet observed on the whorls of the spire. Should, 
however, these two species be proved to belong to Pterodonta^ they must bo classed 
with the two last named species of Pietet in the same section. A fifth species, which 
belongs to this same division of fusiform Pterodmtee, is figured on our PI. V, 
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figs. 6 — 8. All the specimens are imperfect with regard to the aperture, but the 
outer lip coxUd not have been very much expanded. The shell, as it appears firom 
single fragments, has been smooth similar to other Pterodontce and MoatellaruB. 

The number of species of J^terodonta, which, as at present defined, has been 
found chiefly in cretaceous deposits,* is tolerably large. This might be to some 
extent expected from the well-known great representation of the family ALASA'm. 
cretaceous rocks. In addition to the five species already mentioned, the following 
are quoted by Pictet under the genera Fterodmita and Tylostoma (vide Mat. Pal. 
Suisse. 3me Ser. p. 676 and pp. 358 — 369). Pterodonta elongata, mflata, naticoides, 
ovata, intemnedia, pupoides and scalaris, of D’Orbigny ; Pterodonta obesa, Coquand ; 
Pterodonta (Tylostovna or ? Varigera) Picordeana, Pochatiana, Fittoni (rather 
Fittonio/naf from the Isle of Wight), P^cragnollensis, Gtterangeri fChuerangerianaJ, 
Carentonensis and Toucasiana of D’Orbigny ; Pterodonta Torruhio}, pimetata, ovata 
(this must receive another name) SioA^lobosn of Sharpe; Pt. Laharpi (Laharpiana,) 
fallax, Villerm^m, naticoides (must receive a new name), elliptical depressa and 
gaultina,i of Pictet and Campiche. Pter. mhimflata, Coquand, (Geol. and Pal. 
de Const. 1862, p. 179) has been proposed for the Algerian species, which was 
first noted by Bayle as Pt. injlata, B’Orb. The Nalka patens, Binkhorst 
(Mon. Gast. ,ct Ceph. craic sup. do Limbourg. 1861, p. 18, PI. II, Pig. 1) may 
very probably be shown to be a Pterodonta; certainly it is a strange Natica 
with “ labro dilatnto, reflexo.” Morris in his Catalogue (p. 274) quotes a species 
of Pterodonta, allied to Pt. elongata, D’Orb., from the upp. Greensand of 
Warminster, and a species of Tylostoma (ibid. p. 286) from the lower chalk of 
Chardstock.- Morris follows D’Orbigny’s original proposition, as regards the former 
genus, but he places the latter in the Naticio^. -I have to add here the Ptero- 
donta crassa, Schaflimutl, (Stid-bayems Loth, gcognostj. Leipzig 1863, p. 193, 
1*1- LI, Pig. 1, named here byjnistakc Plenrodonta crassa). It is a species some- 
what like B’Orbigny’s Pt. ovata in form, but neither in the description nor in the 
figures are any of the impressions noticed. StiU. it seems to be a true Pterodonta, 
and the omission of these impressions is probably due to the bad preservation of 
the specimen. It is impossible to say from Shafhajutl’s singular references, whether 
the species is cretaceous or not, for he confounded every thing. 

* The two JnroBaic apucics, which prohahly hcloug to PterodontB, are Mehmia gigas, Thurmonn, (Leth. 
Bmntratana, p. 84, PI. VI. Fig. 18) and Pierodoitia eoraUina, ibid. p. 84. I do not know whore the oocond 
species is described, 

t It would be premature to change this and other specific names, because the other Pt. gauUina 
(ApotThSit, Pictet,) could be placed in another genus or subgenus, or whatoTor it may be called. 

t I may be excused, when in the following pages I have occasionally omitted a reference to this publica- 
tion of Mr. Schafhamtl. I am compelled to do so, because it, is impossible for me to make out, which fossils are 
cretaceous and which are not, and to refer to the fonnor only can bo my present object. There is in reality no 
very great loss, for most of the specimens ore badly preserved costs, although occasionally described with 
the operoula! I should not like to prononi^ce an opinion on the merit of the geog^ostical studies, but it is ’ 
to be regretted, that the valuable results, which could have been obtained from a careful examination of that 
interesting collection of fossils, have been made so thoroughly unavailable by the singular ideas regarding 
goognosticul furuuiuons. 
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With very few exceptions nearly all the species of J?terodmta were found in the 
deposits of Southern Europe, and of the two found in Algeria, one is identical with a 
Prench species. I am not acquainted with a single species from the Alpine Gosau- 
deposits,and cannot offer the slightest opinion as to the Pt. which D’Orhigny 

quotes as occurring also in the Gosau (Prodrome II. Varigera id. p. 221). Perfectly 
iiieiy)Hcablc remains to me also the groimd, upon which D’Orbigny transferred (ibid, 
p. 221), the Tornatella dbhreviata, Philippi, to his Varigera, in spite of the Gosau 
shell being distinctly canaliculated in front, and having at least one distinct fold on 
the columella. Pictet (Mat. Pal. Suisse. 3mo scr. p. 359) believed it an Actaomlla, 
according to Zekeli, but I have already shown in my ‘ Revision of tho Gosau Gastro- 
poda’ (Sitzungsb. k. Akad. Wien, LII, p. 42), that the species is an Ilierm, a genus 
of the Ptramidezubjb. In the cretaceous deposits of Northern Europe only very few 
sporadic species have been noticed. Drescher described lately one (Zcitsch. dcutsch. 
geol. Gcsellsch, vol. xv. p. 339, PI. IX. Pig. 12), which he identifies with Pt. itijlata, 
D’Orbigny, although I do not think tliis identification very successful. The con- 
vexity of the M'horls is rather different in the two species. The iminessions of the 
internal folds on the upper whorls in Drescher’s specimens reach posteriorly nearly 
to the suture, while they scarcely ever appear traceable on the upper whorls of the 
original Pter. mjlata ; the inner fold or varix being in this species much shorter. 
As regards this point, Drescher’s specimen shows more close relation to our 
Pterodonta Ootatooremis. At the same time there is no necessity to be in great 
haste to find a new name for the German specimen, as it is merely an incomplete 
cast. 

I would take this opportunity of calling attention to two species, which occur 
in the hippuritic limestone near Kutschlin in Rohemia, namely, Pterocera gigantea, 
Geinitz, and Pt. gracilis, Rcuss (Verst. Boehm. Kreidcf. 1845, p. 48, PI. XI., Pigs. 
14, 15 and 21). Both have the general form of true Pterodontce, and the shell appears 
to have been smooth and tliick. The latter species *has been already supposed by 
D’Orbigny to be a Pterodanta (Prod. II., p. 191), but nothing positive can be ascer- 
tained, until the specimens have been carefully re-examined. We may have then 
within 'the Mediterranean circle of the cretaceous deposits nearly thirty species of 
Pterodontce, but I need scarcely repeat, that most of them are known from deficient 
casts only, and it is very possible, that the discovery of better materials may reduce 
this number to one-half or two-thirds. I am not aware of any species having been 
described from the American cretaceous deposits ; or from Australia. 

The South Indian cretaceous rocks have yielded four species, three of the typical 
Pterodonta, and one belonging to that group of fusiform shells. Two of the fossil 
species are characteristic for tho lowest beds, the Ootatoor group, namely, Pt. Oota- 
toorensis and Pt. terehralis', the Pt. nohilis occurs in the Trichinopoly, and tho 
bulmoides in the Arrialoor beds. 


M 
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1. Pterodonta (?) TBREBEALis, Stoliczka. PI. V, Pigs. 6 — 8. 

Ft. (?) teata elongata, fmifbrmi, anfractibus aubplmia atque Icavigatia; apertura 
oblique trapesoidali, antice m canalem rectum et moderate longum externa; labro 
interne pliciforme incraaaato, plica multidentatai ad mtervalla impreaawnea nommllaa 
in anfractibus auperioribua formante ; columella aolida, biplicata. 

Spiral angle 22” — 25“ ; sutural angle 12” — 16”. 

Probable height of last whorl ; total of shell (consid. as I’OO) 0'21 to 0‘28. 

An elongated fusiform shell, composed of numerous flattened volutions, the 
surface of which is perfectly smooth, as seen from fragments of the preserved shell. 
The last whorl is very much shorter than the spire, exceeding only by a little the fifth 
part of the total height. The aperture must have had an oblique trapezoidal shape, 
provided anteriorly with a moderately produced canal. The columella is solid with 
two very oblique folds, which become almost obsolete at the mouth. Judging from 
a cast specimen (Pig. 8, on PI. V.) wliich appears to be nearly complete, the outer 
lip seems to have been only slightly expanded. The internal varix was long and 
provided with about six teeth, the middle ones being the strongest. Tliere arc 
usually three impressions of the former varices traceable on the last whorl, each at 
one-third distance in the circuit ; on the penultimate whorl, there arc generally but 
two of the impressions, and higher up they disappear altogether. This seems to 
be a similar case to that noted by Pictet in his two species, apparently belonging 
to the same suh-division of Fterodonta. 

Localities. West of Odium in a brownish calcareous sandstone, and east of 
Parchairy in a yellowish arenaceous limestone ; rare. 

Formation. Ootatoor group. 

2. Pterodonta BTJLiMorDES, Stoliczka. PI. V, Pig. 5. 

Ft. testa exigua, bulimiformi, elongata, apice obtusa ; anfractibus septenis, con- 
oexia, accumulaiis loinigatisque ; apertura angulate-ovata, antice patilo emarginata; 
Idbro in apecimine nnico hand expanse, interne ad intervalla coatato ; columella solida. 

Spiral an^lc about 40° ; sutural angle 5°, 

Height of last whorl ; total of shell (consd. as 1*00) 0*37. 

In external shape this small shell recalls very much the form of a Bulimus or 
Achatina. Although only eleven mm. high it numbers seven volutions, of which the 
last one is little more than one-third of the total height. The apex is obtuse, the 
whorls convex, with strongly impressed sutures, the surface covered with fine striae of 
growth. The columella is solid ; the aperture oval, pointed on both ends and anteriorly 
slightly notched. It is evidently a young shell, and we do not wonder, therefore, 
that the outer lip is not perceptibly expanded. The inner fold-like varices are, 
however, certainly present, as may bo seen by an inspection of Pig. 6 b. on PI. V. 
The relative position of these varices could not be ascertained, for it could not 
be done without the destruction of the imiquc specimen, the rock, in which it is 
bedded, being a- loose gritty sandstone. Prom the bulimoid form and the large 
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number of wborls the species may for the present be easily recognised and compared 
with other allied species. 

lacalUy. Near Veraghoor in the Trichinopoly district. 

Formation. Arrialoor group. 

, ^ * 3. Ptbeodonta nobilis, Sloliczha, PI. V, Figs. 2 and 4. 

Ft. testa ovate-elongata, anfractihm cirdter seplenis, subconvewis composita, ultimo 
in altitudine spins fere cequali, superjide nmmtisshne punctata atqw posterius prope 
sutwras nonnullis strUs spiralibus ornata ; labro ad marginem panlulum simioso atqus 
Cxpa/nso, intus variciformi incrassato : varidbus longis, fere ad stUuram posteriore^n 
extensis atque in uno dreuitu distantWus ; tabio calloso. Iced ; colwniella in juniori- 
bus ^edminibus excavata, in adultis vix Jissurata ; apertura oblique ovata ? antice 
emarginata, postice acuta. 

Spiral angle 50° — 55° ; sutural angle 10° — 1 2°. 

Heiglit of last whorl : total of shell (consd. as I’OO) 0’50 — 0*55. 

This species is principally characterised by its elongated form, the last whorl 
being of equal height or a very little higher than tlie conical spira. The whorls are 
moderately eonvex, the surface of the shell is usually smooth, minutely punctated 
and posteriorly near the suture provided with a few fine spiral stria). The last 
volution is inflated and evenly rounded. The outer lip is slightly expanded, inter- 
nally with a strong and long varix. On the upper whorls impressions of varices 
are visible at two-thirds distance on each whorl. The columella is in young speci- 
mens hollowed out, but in fuller grown specimens the thickened inner lip covers the 
opening perfectly (vide PI. V., Fig. 2). In none of bur specimens is the anterior 
portion of the aperture preserved, and its sliape has been, therefore, only indicated 
by an outline in our figure. 

Locality. Eare in the sandstones near Garudamungalum in the Trichinopoly 
district. 

Formation. Trichinopoly group. 

4. Pteeodonta Ootatoobensis, Slotkzlea. PI. V, Figs. 1 — 3. 

Ft. testa late conica, anfraetkus seuis seu septenis, sulnris parmi impressis atque 
fere ascendentiJbus sejunctis, subconeexis Icedgatisque ; spira bred; ultimo aufractu 
inaximo, mjlaio, ad medium obsolete carinato ; superfidc minutissime punctata ; aper- 
tura ovate-elongata, antice emarginata\ labro parum dilatato, varidbus interim longis, 
crassis, plidformibus earumque iinpressionibus in anfractihus superioribus interdnm 
fere oppodtis. 

Spiral angle 60°— 70° ; sutural angle 2°— 4°. 

Height of last whorl ; total of shell (consd. as 1-00) 0-55 — 0-60. 

A broadly conical shell, composed of six or seven slightly convex volutions, of 
which the last one is inflated and generally higher than the spire. The surface of 
the shell is smooth, marked only with fine stria) of growth, and minutely punctated: 
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An obtuse and slight keel is usually traceable about the middle of the last whorl ; 
if however the casts are not well preserved, the convexity appears to be almost quite 
uniform. The aperture is oval, oblique and anteriorly distinctly notched. The 
outer lip slightly expanded, internally provided with a thick fold-like varix. The 
position of the varices on the upper whorls is very variable. Sometimes they are 
nearly opposite, and as the entire shell is usually somewhat depressed &om irojibto 
back, its general shape recalls very much some of the smooth Mcmellce, or a ScarabauBt 
neglecting of course the external varices or laminae. In other specimens the impres- 
sions are somewhat more distant than half of a circuit, as may be seen by a compari- 
son of Eig. 3 a, PI. V. On the uppermost M'horls, or respectively in young speci- 
mens, the varices do not seem to have become developed at all, and very often, when 
present, their number and the position are scarcely in two specimens exactly the same 
and corresponding. The inner lip is callose, leaving a sort of fissure in the columella. 
1 had already occasion to mention (vide p. 41.), that this spceics agrees far more 
with one described by Drescher from Germany than with the true JBt. inflata^ D’Orb., 
with which it has merely the general form in common. 

The species is a very characteristic fossil of the Ootatoor group and compar- 
atively not very rare. It occurs usually in casts which show several variations in 
the height of the spire and the proportions of the last whorl. 

Localities. Neighbourhood of Ootatoor, Odium, Moraviatoor, Monglcpaudy, 
Coonum and Puravoy, in limestones or calcareous sandstones. 

Formation. Ootatoor group. 

• II. Family— CYFF^TbJE. 

The genera Cyprcea and Ovula, as fixed by Lamarck, are the typical forms of 
this family. In general the shells are ventricose, globose, or ellvptical : the last whorl 
embracing totally or to a great extent the former ; polished, being cohered by cm 
enamel coating ; anteriorly and posteriorly produced into a short canal, notched and 
effuse on both ends or at teast at the anterior extremity. The aperture is narrow, 
Ihvear, extending over the entire length on the ventral side of the shell, .uMh an 
injlexed outer Up. 

There exists a good deal of difference in opinion as to the genera whieh ought 
to be admitted into this family. Usually only the two genera mentioned above, 
Cypreea and Ovula, have been quoted, according to Lamarck. Erato was for some 
time not accepted at all, but afterwards was by many conchologists united with this 
family, as wcU as the singular genus Fedicularia. Marginella is by some authors 
described next to Cypreea, while others refer it, apparently more correetly, to the 
ne^hbourhood of Valuta. Deshayes*is strongly opposed to this classification and 
retains Margmella in the CypmjHidm (An. s. vort. has. Paris, 2d. edit. Ill, 543). 
II. and A. Adams (Genera, I, p. 263, etc.) have established three families, Ctpsjsid.£, 
AmpjiipsbasidjS and Fsdiculabij}^. There are no doubt several distinctions between 
Cypreea and Ovula (AmphiperasJ, — ^but apparently not equal to those in other 
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ikmilies, so as to render total separation necessary. The n.Tn‘nnn.lH of both are in fact 
so very much alike, that several naturalists formerly suggested to unite them 
into one genus. The shell offers equally many points of relation, as may be 
seen from the above references. It appears, that this relation will be sufficiently 
preserved, if we retain the family Ctpr^eidm as formerly, and in this distinguish 
two'or three sub-families, as suggested by Swainson in his * Oonchology,* namely : — 

a. PEPicuLATtiNJE, with two genera; Pedicularla, Swains. — ^the shell being 
convolute with lateral spire, the outer lip partly and irregularly inffexed, aperture 
widened, as- long as the entire axis of the shell, without teeth on the inner and very 
seldom on the outer peristome. There arc two or three living species known, which 
feed mostly on Zoophytes, Ped. aicula and elegantissima, to which Dr. Gray adds the 
Coralliohia Jimhriatat H. Adams (vide Guide, 1857, p. 74). Mr. Sequenza described 
lately a fossil (mioccne) species Ted. Deshayesuma (Jour, de Conch, 1865, 3me ser. 
vol. V, p. 59, PI. IV, Figs. 1 — 3). A second genus of this sub-family is Tentiora, Pease 
with the species D. ruhidai P. from the Sandvdeh Islands. (Proceed. Zool. Soc., 
Lond., 1862, p. 240). The principal distinction from Tedicularia is the “columella 
plana vel cxcavata, intus compressa, dentaia^ I am not aware of any cretaceous 
species having been reported in this sub-family. 

b. ovuLJNM, being throughout involute shells. 

c. cYPumuMy being principally convolute and becoming mostly involute with 
advancing age. 

b. Sub-family — OVULINJB (AMPHIPEBASIDjE, H, and A. Adams). 

The former genus Omla or Omlvm, as adopted according to Lamarck and 
Sowerby, has been separated by H. and A. Adams into five genera, which appear 
to be natural and tolerably well defined, namely, Simnia, Volva, Omla ('Amphiperaajy 
Cyphoma and Calpumua, in which order the shells exhibit gradually their relation 
to the ctpbjeina:. 

Tlie oruLTNjB are in all their stages of growth perfectly involute shells, more 
or less pointed on each end and canaliculated or emargmated ; covered with a mode- 
rately thick enamel coating, generally smooth and polished a/nd rarely provided with a 
fine spiral striation. The surface is ttsually white or at least not richly coloured. 
The aperture extends through the entire length of the transversal diameter of the 
last whorl, is more or less narrow, and on the inner lip not toothed. The outer lip 
is refiexed in a smaller or greater degree, and in some genera partly, in others over 
the entire margin, provided with teeth or a similar kind of striation. On the whole, 
the owLiNX are not very common shells. H. and A. Adams quote 47 recent 
species, and Reeve describes in his Monograph of Ovulum (Conohologia Iconica, 
1865) 39 species, excluding some species of Volva. 

Neither are the tertiary forms, belonging to this sub-family, numerous, and those 
which are known. — some nine or ten species, — arc by authors usually reported among 
the rarest shells. They need to be divided into the different genera, of which Omla, 
Simnia and Volva appear to be represented. Still by much rarer are the cretaceous 
species, although D’Orbigny and several authors subsequently endeavoured to revert 
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the greater number of known Cyprcea into OvaUt, Pictet (Materiaux p. L Pal^ont. 
Suisse, dme. ser. 1864, 2nie. pt, p. 687) quotes in his reTiew of the oretaoeoiu 
qvulisje seven species, four European and three Indian, namely— 

1. Omht Mwticenaiat D’Orb. {CyprtBa Martioenm»t Math. 1843) is probably 
a true OypraBa (vide Cyprtea hereafter). 

2. 0. vmoh/Aa Pictet et Campiche {Margmella involutat Zek. 1862), has already 
been asserted by me to be a true OypreBa (vide Bevision der Gastrop. d. Gosaugeb. 
in Sitzungsb. Akad. Wien. 1865, vol. Lll.). 

3. 0. striata^ Zek. was in the same paper referred by me to Fsetidocasaia of 
Pictet and Camp. ; it is as yet known from a single specimen only, and is either a 
JPaettdociMaia or a Cypraat not an Ovida or any other genus of the orvLisx. 

4. O. cretaceat E’Orb., is a species as yet of doubtful existence, being based 
neither upon a description nor a figure. 

6. O. mtiqtmta, D’Orb., from Pondicherry, figured in the Palmont. of the 
Astrolabe, is a true Ovula and wiU be described hereafter. Cypraea Cmtliffeif Porb. 
must be excluded from the synonyms, as being a true Cypreea. 

6. O. Kayei, D’Orb., is a Cyprcea, and most probably the old Globiconcka 
ovula, D’Orb., which Coquand^howed to be a Cypreea. 

7. 0. incerta, D’Orb., is an incomplete specimen of Cypraa Newholdi, Porbes. 

Prom these remarks it wiU 'be seen that the true number of known cretaceous 

species of the sub-family ovulin^ is reduced to one, which is a true Ovula. The 
O. cretacea, D' Orb., must for the present be left doubtful, whether it belongs to this 
g^up at aU or not, until it may be possible to ascertain the species intended by 
D’Orbigny’s name. 


VI. OVULA, Bnigimre, 1792. 

Ov. testa involuta, ventricosa, ad extremitates subacuta, suhccmaliculata seu 
lenfe emargimta; apertura angusla: labro infiexo, interne denticulato seu substriato, 
labio edentulo. 

The uncertainty as to the application of the name Amphiperaa of Gronovius must 
prevent its replacing Bruguierc’s denomination, which is so thoroughly known 
to all conchologists. Nor does there seem to be any necessity to alter it into Ovuhm, 
Sow. accepted by L. Beeve in his last Mionograph of this genus (Conch. Icon, 
pts. 246 and 247, 1865). 

The usually inflated form of the sheU, being little produced on both extremities 
and not distinctly canaliculated, the narrowness of the aperture, stronger inflexion 
and internal striation or denticulation of the outer lip, and the smoothness of the 
exterior surface show sufficiently the relations of this genus to the Qyprcece, as 
weU as on the other hand they render the separation of Galpurwus, Cyphoma and 
Volva necessary. 

We have to notice only a«ingle species, which has been already in 1847 figured 
by D’Orbigny ^m the neighbourhood of Pondichmry. Mr. H. P. Blanford men- 
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tions in his Eeport on the cretaceous deposits of Trichinopoly and South Arcot-^ 
Mem. G^l., Surr. India^ Vol. IV, Pt. I. p. 14^)— ‘two or three’ species of Omhm 
and repeatedly in other places quotes the name of the same genus. He undoubtedly 
adopted here D’Orhigny’s views, thinking that the Cypresee described by Prof. 
Porbea had been correctly re-determined by him as OvuI<b, In this, however, Mr. 
D’Oirbigny was totally misled, as I shall have occasion to prove hereafter, affirming 
Prof. Porbes* determinations. 

1. OviILA. ANTIQUATA, D*Orh. PI. IV, Pig. 1. 

1847* Omda aniiquata, D'Orbigny, Voy. Astrolabe et ZbVbc, Paldont, PI. IV, Kgs. 4 — 6. 

1850. „ „ f, in Prod. 11., p. 225 non Cyp. Cunliffei, Porb. — Ovula idem, Gabb, Pictet, etc. 

Ov. testa pyriformi, postice truncate rotundata^ antice attenuata^ depressa, invo- 
luta, Icevi atque polita; apertura angusta, antice latiore atque ux emarginata; Idbro 
inflexo, arcuate expanse, margme in medio latis^w, ad extremitates gradatim 
mgustwre, mtus obsolete denticulato. 

The pear-shaped form, being dorso-ventrally somewhat depressed, the curved 
and in the middle thickened outerUp, and a scarcely perceptible notch at the anterior 
termination, form the chief characters of this interesting species. The aperture is 
narrow and widens considerably in the anterior portion. The .outerlip is indexed 
and becomes much thinner towards each end ; the dentition on this is so dne, that it 
is hardly perceptible. The posterior canal is scarcely marked, the outer h'p being only 
on its posterior termination considerably tliinner, although still thicker than in the 
corresponding place on the anterior extremity ; both terminations are very slightly 
notched. A comparison of our dguro with that of D’Orbigny (loc. cit.) will, we 
think, place the identity of the two beyond doubt. Porbes’ dgurc of Cyprcea Qunliff^ 
(loc. cit.) is certainly not very clear, but it could scarcely be confounded with the 
former, as it is evidently far less wide and more cylindrical in its total aspect. 

Locality. — S. E. of Arrialoor in the Trichinopoly district, where the single 
dgured specimen was obtained. D’Orbigny procured his specimen at Pondicherry ; it 
is, however, a question, from where it was brought to that place, although Arrialoor 
beds occur not far pd". 

Formation. — ^Arrialoor group. 

c. Svh-family — 07PR.£INJE (CYPR^ID^, H. and A. Adams.) 

The species belonging to this sub-family consist of shells, which are either in all 
stages qf growth comolute,'or only and umally in the first period of their age, becoming 
efterwa/rds involute, through a stronger dexelopmmt of the last whorls. The involution 
is, however, oftenjeaused merely externally by a large secretion of enamel coating, 

. apart &om the extent of the last volution, and when it is removed, a more or less 
distinct spire becomes visible on the shed. In some Cyprace {sensu restricto. Gray), 
which are often distinguished by a thinner shed, the spire remains visible even in 
fud-grown specimens. The enamel covering, whi^i exhibits usuady the varied 
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colours of the different genera, is of the highest importanee in the determination of 
fossil species, because when it is removed the shell receives a totally different aspect. 
The variety of the stiiation and tuherculation in Cypreea, Omla, Tri/da and others 
belongs to that enamel coating and usually disappears with this altogether, leaving 
no trace of its previous existence. The same applies to the dentition of the margins 
of the aperture. * * 

We may meet with descriptions of cYPumux in three different stages ; 

i. Being in a perfect state of preservation, in which case there cannot be any 
difficulty in determioing the genus properly. Up to the present time, we may say, not 
a single cretaceous specimen has been found in this desirable state. The most com- 
plete is a specimen of Cypreea Newholdi, of which a representation is given (Eig. 2.) on 
our PI. IV, but even this has the enamel surface a little injured, and the dentition 
of the lips has been partially lost in exposing the surface from the adhering rock. 

ii. In recent species of cypujEinje the enamel coating is very closely eombined 
with the shell, and a separation of both offers no small difficulty. It is known that 
the enamel has been separated by the mantle in successive layers, and that its 
thickness differs as well in different species, aa on different places upon, and in 
different stages of age of, one and the same shell. When a Cypreea has been 
exposed for a long time to the changes of the climate, and when the shell has 
often been acted on by different mineral solutions, it is observed that the layers 
of the enamel begin to separate and fall off partially or totally. This may happen 
sometimes on the shores of the sea itself, before the specimens are finally buried 
in the rock; not uncommonly also the enamel may -adhere to tliis more strongly 
than to the shell, and the latter bo deprived of it in being cleared from the rock. 
In all cases such apparently perfect specimens with the shell — exhibiting usually 
stria) of growth — ^must be always very cautiously examined. They do not show 
generally the slightest trace of dentition on the margins of the aperture, and stiU 
appear to be in every way perfect. I am inclined to tliink that this state of pre- 
servation has especially led D’Orbigny and other authors into aU those misappre- 
hensions about Omla and Cypreea, Tlie enamel is often so uniform with the 
calcareous rock in colour and texture, that there is actually an impossibility of 
separating both. I have probably examined a larger ntunber of cretaceous 
cTenjEiiUM than any other palaeontologist, and I know how many hours are often 
lost in their preparation without any success. A drop of acid docs sometimes more 
than every other attempt ; although obhterating the greater part of the surface, it 
still often leaves some traces of dentition perceptible, if any were present. In prepar- 
ation with the needle alone, they are often lost without a perceptible trace. 

iii. The shell may be perfectly destroyed, and this is, among the known cretace- 
ous specias, by far the most common state of occurrence. The ^ecies of Cypreea 
and Arhia show then generally an elevated spire, while those of lMpe)ma,Trma and, 
others are usuaRy quite involute. We need not be surprised, that several concho- 
logists insisted upon not acknowledging any species, based on casts of the shells only. 
In some cases casts of shell# may no doubt be very instructive, and if properly 



or SOUTnERN INDIA. 


49 


handled, they may replace satisfactorily a perfect shell, as impressions of the shells do 
so generally. In other cases, however, they arc of little use indeed, and if they do not 
admit even generic determination approximately, they ought justly to he rejected. 

^ Among the casts of cypMjEinje tliis is often actually the case, the thickened shell 
witfi. its surface being totally removed, wo get a smooth cast, which can give the 
shape of the true shell only approximately. There is one favorable condition to bo 
mentioned, that is, if the aperture be filled up with stone, this preserves usually 
the impressions of the teeth on th(} margins of the peristome. 

As the anterior portion of the shells is often much compressed, leaving 
internally a very small S])ace, this prolongation is in the greater number of cases 
even not filled with the rock mass at all, or if it has been, it breaks with the 
greatest case, without leaving any peculiar marks of its previous existence. This 
case may be seen on Gyp. Neioholdl, or Kayei, on PI. IV, and therefore it is, tha 
such casts arc usually much shorter than tlft; original shtdl has been. All these 
difficulties arc not seriously felt in dctentiining neogcnc species, on account of tho 
softer materials, in which they generally occur, but they have to be aexsounted for in 
the coeenc, and great care must he taken in the determination of cretaceous species, 
for which reason alone we have specified them here. 

Tlu; species which belong to this sub-family have been and are in general up to 
the present time described imder the single generic name of Cypr(pci. Gray has after 
several repeated attempts at last succeeded in groujnng the principal characf cj s 
of the numerous species, anct he divides the ctpk.ktx.e accordingly into several 
genera, some of which he takes as co-ordinate, others as sub-ordinate. The fol- 
lowing genera, quoted by II. and A. Adams, are x^roposed; Aricia, lAipoukt, Cyprceoy 
Cyprecoiiula, Trivia, Tustalaria, Epom. Nuria appears doubtful, but there seems to 
be rather a necessity of one or two generic separations among the small and smooth 
species, which arc partly referred to Cypra:u,pQxi\y to Luponia and TrirAa. Inehulcd 
in this sub-family ought to be, wo believe, Erato, Risso, and Eseudocassio, Piet, ct 
Camp., and excluded, Marginella. 

The most apparent characters of the different genera arc as follows : — 

1. Aricia are pear-shaped shells, dorsally and posteriorly gibbosc, and flattened 
below; in form they arc most closely related to Calpurnus of the oruLiy^Ej Aricia 
moncta is the best known shell of this type. 

2. Luponia are globose, oviform and pear-shaped shells, below with convex 
margins of the aperture ; the best known shell of this type is L. iigris. 

3. Cypraa in the stricter sense includes the cylindiical foims with usually a 
tliinner shell and conspicuous spire, of which Gyp. argm and testiidinaria may servo 
as the best examples. 

Connected w ith the diflcrcncc in form of these throe generic groups, there is 
always some kind of alteration in the dentition of the ax)erture, and it is carefully 
recorded by Gray. Several of the smaller specimens, partly distributed under Luponia 
and Gyprcca, partly referred to Trivia, offer, as we have already noticed, some difficulty 
in being entered among these genera, and they will no doubt receive due attention. 

o 
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4. Cypraovula is distinguished by its transversal' striation, which replaces on 
the outer lip the dentition, and forms thus a passage to the next genus. The Cyp. 
Capenm is at present often met with in the collections, and there are several tertiary 
species known, which exliibit the characters of this genus very weU. 

6. Trivia is characterised by its spiral (usually called transversal) striation, bbing 
secreted from the mantle and replacing the dentition on the margins of the aperture, 
where these stria) become often somewhat changed in their form and tooth-like. 
Morphologically speaking, the stria) in Trivia, and the marginal teeth of the 
apcrtm’e in other genera of cyps.hin.e arc identical. The two sub-genera JPas- 
tularia and Epona, as quoted by H. and A. Adiuns (loc. cit. p. 2G9) include rather 
characteristic forms, and wUl, we think, form good generic distinctions ; namely, 

C. Species, wlilch arc commonly somewhat depressed, and tuberculatcd or 
corrugtatod on the back, are assigned to JPastalaria. 

7. The shells of Epona arc gWbosc, mostly smooth, and with both anterior 
and posterior extremities much prolonged aad contracted. 

8. The genus Erato wdll be noticed in more detail hereafter. 

U. JPseudocams was established in 1803* by M('ssrs. Pictet and Campiche for 
a single cretaceous species, Tseudocamis helcelicns. The specimens examined were 
only casts without any trace of shell or enamel-coating. The authors state, that 
there is no tiucc of teeth, or of any rugosity on cither of the margins of the aper- 
ture. In ray ‘ llevision of tlie Gastropoda of the Gosau-forraation,’t I have, doubt- 
fully, refen’ed to tliis genus tlie Ovula striata of Zckcli, and at the same time, I 
have drawn attention to some indistinct crenulation on the outerlip of this species. 
So far as I can remember, there is notlung more to be noticed regarding the doubtful 
Tseudocassis striata, than I have already mentioned (loc. cit.) and for a decision on 
this point better materials must be obtained. It is, however, not impossible, thatniy 
suspicion (loc. cit. p. 03) of its being a Cypnea may be proved correct. The speci- 
men figured by Zckcli has evidently the enamel surface wanting, and consequently 
the sjnre exposed : it is certainly not an Omta, and, in any case, it belongs to the 
cYpn.Eiy.F.. Having recently had much occasion to obsen’e closely the state in 
which fossil Cypr(C<e occur, I coulcss I am rather anxious to see, what results will 
he derived from an examination of the typical species of Tseudocassis, when it is 
met with complete with the shell preserved. A case in point happened to me 
lately. I had the description of the Cyprxa Kayci, as a Tseudocassis, based upon 
the specimens figured ou PI. IV, Pigs. 8 — 10, ready for more than a month : when, 
fortunately enough I found afterwards among our materials two other spcciniens, of 
one of which the representation is given. Fig. 7, and this, having had the sheU-partly 
preserved and being prepared with the greatest possible care, decided the point exactly 
in the contrary way. On a specimen of Ts. Iielcetivus, very kindly presented to the 
Museum of the Geological Survey of India by Prof. Pictet, I cannot but persuade 
myscK, that some impressions along the outer peristome have been originated by 
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some kind of denticles on the outer lip of 'the shell surface. So much as we know at 
the present of Fseudocasm from the details given hy Pictet and Campiche, this genus 
differs jQfom the other Cyprcccc in not having any dentition or granulation on cither 
lip of. the aperture. The general form of the shell, the surface of which appears to 
hafe been smooth, agi*ees perfectly with the other cyi'r^ein^e and we can from this 
only conclude, that the genus (even if it remains defined as it is at present), must 

be placed in this sub-family. Wc have nothing from South India to add to it. 

* 

VII. CYPRAIA, Linnc, (sensu Lamareki). 

As we have ah’eady briefly noticed the principal distiuctions of the different 
sections or genera of tlie crruMiN.K wo would now only remark that, on account 
of the incompleteness of most of our specimens, wo retain for the species under 
consideration the term Cy prana in its older sense, and give in addition (in paren- 
thesis) the nearest new'cr dctciminations. Several of these names may i-cquire 
alteration, when more complete specimens are procmed. 

The Cyprance live generally among rocks and on coral reefs, feeding chiefly 
on Anthozoa and other small animals. And there is every reason for believing, 
that they observed the same habits of living formerly. In the fossil state they 
arc met with, either in sandstones or sandy beds, wln^rc they have been drifted, or in 
limestone banks with corals ; very rarely arc they found in clays, which generally liavc 
resulted from deposits in dcej)er waters. Prom Ihiropcan seas tliey a])pcar to have 
mostly disappeared, although there is ample CAudcncc, that they were formerly pretty 
numerous in the Vienna, Paris, and other, districts or basins. 

Including the latest additions, there arc about 170 living species of Cyprmi now 
known ; but this number must be a little reduced, becaiise s«iv(‘r.il among the smaller 
species (as C. asellns, hirmido &c., &e.) sire more or less based solely upon variations 
in colour, which do not appear to be constant or specific. Hornes is of opinion, * 
that the number of tertiary species docs not exceed ■It, of which 27 occur in Ihc 
neogone and 17 in the eocene strata. Dcsliaycs dcscrihest 12 species from the 
Parisian basin alone. With a few recent additions from England, America and Aus- 
tralia, there will be at the least 55 tertiary species knomi, the majority of which arc 
solely European. Up to the present time, we know very little of the Cyprata: from tlic 
tertiary deposits of the East. Several species 0 (!curin India (Sind, &c., and Bunnali), 
but there has yet been no critical examination of these, or of their specific distinction s 
(if any) from species now living. And looking to the probable extension of tertiary 
seas from Persia, all through Central Asia into Japan, whsit a variety of forms may 
have existed over this wide range ! Ascending from the eocene into the neogenc 
period we may say, that the nmnbcr of CYm.niNJi incrciases 50 per cent. 

After many contradictions of D’Orbigny’s assertions, that Cyprana did not 
occur in cretaceous rocks, it has at last been shown, that tiny arc more numerous 

* Foss. Moll. Wk-n, 185G ; p. 61. 

« * 

t Auiin. sails vcrtfbros &c., Tom. Ill, p. 557 Ac., 
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than had been suspected even a very short time since. At present (1866) four species 
are known from Europe, and two from America ; to these we add from Southern 
India five new species, and one identical with an European species. This increases 
the total number of cretaceous Cyprascs to eleven. Including JLraio (which is also 
found represented in Sth. India) and the Pseudoeassis helveticne, the number* of 
tolerably well-determined cretaceous ctprjeinjb will rise to thirteen. The East 
contributes about one-half to this number, from Avhich it^ would appear, that even 
during the secondary epoch, the Eastern seas were probably warmer, and the 
vYPnjiiN.£ consequently more numerous, tlian in the Western seas. The relative 
number seems to increase, as wc proceed from America to the East, as it did also in 
the Tertiary times, and as it does very remarkably at the present time also. 

The European species arc the Cyprcea Kayei (GfeiiconcAa owZa, D’Orbigny) ; 
Cyprcea ovtila, Coquand (»o«-Lamarek) from France ; Cyprcea rostrata, Zekcli, and 
Cyp. invohita, Zekeli, sp. {Marginella involuta, Zek. ; Ovula involuta, Piet, et Camp.)* 
from the Gosau deposits of the North-Eastern Alps;t and Cyprata Peshayesi^ 
Rinkhorst {non idem Gray) from the white chalk of Limbourg.J With regard to 
the earliest known cretaceous species, Cyprcea hullaria and C. spirata, Schlothcim, 
Ave know notliing certain as yet. The species (probably identical) are not Ovulce, 
but most probably true Cyprcece, and if, as Geinitz supposes, the former be identical 
Avith Slrombtis ventricosm, Reuss, it is possibly the same as the Cyp. ovula of 
D’Orbigny, or oixr Cyp. Kayei, Forbes. Gabb described two species from N. America, 
Cyp. Mortoni (Jour. Acad. Phil. 2 Scr. IV. p. 391, *P1. 68, Fig. 8), and Cyprcea 
Jiayerquei (Palacont. of California, 1864<, I. p. 129), both of which are only imper- 
fect casts and apparently very rare; but they belong to Cypraa.% 

The South Indian species arc Cyprcea ficulina (an ArkiaJ ; Cyp. Newholdi, 
(a Luponia) ; Cyp. Cimliffei and pilnlosa (belonging probably to Luponia) ; Cyp. 
miomala (probably Epona) and Cyp. Kayei (probably a true Cyprcea in Gray’s sense). 

# Vide Revision der Gosau Gastropoden, Siiz. d. Akad. Wien, 1866, Bd. LII, p. 61. ^ 

t The Ovula striata, Zok. (Tseudocassis ?) from tlio same deposits remaining; doubtful. 

J It is to bo regretted, that in tlio splendid monogra})h of the Gastropoda and Cephalopoda of the Maestricht beds, 
the specific names, used for new species, were not examined with a little more critical care. They often refer to long and 
well-known sY»ec\es, as Xkavo already liod occasion to notice {Aw/nionites Ootacodcnsts^colHfjcitus, &c., &c). 

§ It would probably be worth while to draw attention here to tlie Actajonella involuta, Coquand (Poleont. Constantine 
1862, n. VI. f. 2) from the cretaceous rocks oi' North Africa. It appears to be more probably a species of the 
Cyrii;Eii>-T3 than anything ckse, but as it is only known from a cost, no decided opinion can be formed. It could, 
perhaps, be a Cyjdioma oi’ the sub-family ovulinje. If there are any folds on the columella, it could possibly 
bclom^ to tho neighbourhood of Vohmlina (Adivondhi Iccvis and crassa), but it laniiot remain under Adceonella, iu 
the sense in which that geiiu}; has any claim to be retained. 
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1. CrPE^A (Aeicia) ficulina, Stoliczica. PI. IV, Figs. 11 and 12. 

testa pyriformi : untied attentmta, mpra glohosa, spira brevi et aettmmata, 
infra applanata, Icevigata, striia incrementi nonnultia spiratibua, partim obaoletiSt 
rv^oaa ; laibro expanse ivflexo, infra apptanato, ad niargtnem interiorem muttidentato : 
dentitnis plictformibm ; apertura posteriorem terminatiouem versm senslm angusiiore; 

. Idlflc^calloso dentatoque. 

Shell globose above and flattened below, pear-shaped, being highest above the 
centre, exposing a short pointed spire and becoming gradually narrower towards the 
anterior extremity. The surface exhibits striie of growth of unequal strength, and some 
spiral (as regards the axis of the shell transversal) and distant stiiaj are seen near the 
peripbcrical margin of tlie outer lip. The latter is below nearly cpiite flat, and has 
inside a large nmnber of strong elongated teeth ; the inner lip is callose and, so 
far as can be obseivcd on a specimen from Kullygoody, provided with similarly 
elongated teeth. The aperture is widest anteriorly, becoming gradually narrower 
towards the upper or posterior portion of the shell. On the larger specimen, figm’ed 
(Fig. 12) on PI. II., the enamel coating is only very partially prcscived and it is 
possible that the spire is much more (revered than is seen in our figm’c, when 
this enamel is perfect. The partial sjmal stiiation is visible only on places where 
the enamel has been removed, and does not in so far appear to be charaetciistic. 
The largest s])ccimen in our collection from the sand beds west of Kullygoody 
measurtis GBnmi. in columellar height, and 50 mm. in width. 

This species appe-ai's to be a good cxam])le of Gray’s genus Aricia, but several 
])oints have to be settled when a pcj'lect sjiccimen has been prociucd. 

localities. — ^Alundanai)ooram and W. of Kullygoody; only three specimens 
arc as yet known. 

Formation . — Trichinopoly group. 

• 2. CvPEiEA (Ltjponia) piltjlosa, Stoliczica. PI. IV, Fig. 5. 

Cypt testa ovata, antice atqne postice s\ib-rotimdaia, loevigata, dorso valide 
inflato, gihboso, laleraliter subcompresso, anfractibm occuUis ; apertura liueari, antice 
paututum expansa atqne ad extremitate8effusa,prope recta \ lahro tabioque denthulatis, 
prime ad peripJteriam exteriorem angulatim injlexo. 

Shell ovate, gibbosc, laterally somewhat compressed and with roundish extre- 
mitics, being slightly produced and notched; surface smooth, polished ; the whorls 
perfectly concealed. The aperture is nearly straight, naiTow, widening anteriorly, 
where the margins on both sides become thinner and sharper. The outer lip is 
somcwliat extended, rapidly and angularly inflexed, finely denticidatcd on its entire 
length : the dentition on the inner lip Ixsing only partially visible in oiu specimens. 

* The lateral compression, combined with the gibbose form and the extension of 
the outer lip, characterizes this species very well. The Cyprtea iiwoluta (Marginella 
id. Zek., vide Revision dcr Gosau-Gastropoden, Sitzungsb. d. Akad. Wien. 1865, 

p 
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Vol. LII, p. 61,) from the Gosau deposits of the Ejwtem Alps is, no doubt, the 
nearest ally to our Indian form, and, so far as 1 know the single specimen of the 
former, it differs by being anteriorly slender and more produced. Better materials, 
when procured on both sides, will make a closer comparison of these two forms 
unavoidable. ' 

Locality. — ^Near Moraviatoor in Trichinopoly district; only two speciniena , are 
as yet known. 

Formation. — Ootatoor group. 

3. Cyprjea (Luponia) Newboldi, Forbes. PI. IV, Pigs. 2 and 3. 

1846. Cypraa NmuholM, Forbes, Trans. Gcol. Soc., Loud., VII, p. 134, PI. XII, Fig. 21. 

1847. Omla incerta, D’Orbigny, Voy. Astrolabe cl Zdlee, Palcoiit, PI. IV, Figs. 7 and 8, 

1850. „ „ D'Orbigny, Prod. II, p. 225. 

1861. „ „ Gabb. in Proc. Amer. Phil, Soc., Vol. VIII, p. 121. 

1864. „ „ Pictot. Mat. p. 1. Pal. Suisse, Foss. Ste. Croix, 3mc. scr. 2mc. pt., p. 687. 

Cyp. testa pyriformi, globosa, postice suhobtusa, antlce breviter aitenmta, vix 
emarginata, loeci, poUtn, anfrnctibus oceultis; aperlwra svJ)angmta, antice dilatata, 
utrinqne denUculata ; labro inflexo, crasso, rottmdato, postice extenso, antice intus 
i/tmnuatOi tennissimo; lahio calloso, antice sinuato atque plica elcvata terminmte, 
lateraliter compresso et acuto. 

The shell is distinguished by its strong globosity, being anteriorly not much 
produced. The whorls arc perfectly concealed and the place of the spire is indi- 
cated by a slight impression only; the surface is smooth and polished. The 
aperture is slightly curved, narrow above and nearly of double the width near the 
anterior extremity, where it is slightly notched, while the posterior channel turns 
quite upwards towards the dorsal convexity, exactly as in living species of Luponia. 
The outer lip is considerably thickened, posteriorly somewhat expanded, inflexed 
in its entire length and internally denticulated ; near the anterior canal, whcrc^the 
aperture widens, the outer lip and equally the inner are much tliinner, laterally 
compressed and forming more or less shaq) ridges. Tlie dentition of the inner lip is 
somewhat stronger near the anterior termination than in the middle and posteriorly ; 
at the anterior canal the lip terminates with a strong fold, which can be traced aU the 
way inside along the base of the spire ; the next tooth is also somewhat longer, and 
both these are separated by a deeper insinuation from the other teeth. These 
chlraotcrs also quite agree with those of living Cypreea. Gray regarded the 
inner fold along the anterior canal of greater importance than seems necessary, 
and established his sub-genus Naria, which, if based upon that pcculiarify alone, 
must again be abandoned. 

Specimens wliich are devoid of the shell-surface are more globular, because 
the anterior portion, being very - thin and consisting nearly all of shell, is lost in 
the cast. We have figured (PI. IV, Eig. 3) one of those casts, which also exhibits 
the impressions of the marginal dentition in the aperture very clearly. A similar 
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specimen, or, at least one with obliterate and partly destroyed sbell-surfaee, 
appears to have been figured by D’Orbigny as Omda i/ncerta (loc. cit.). It is 
remarkable witb wbat firmness this great French naturalist insisted upon the idea, 
that there are no cretaceous Cypreea. It seems as if bo had not given in the 
above figure the ventral view, because it appeared to him to resemble too much a 
tru^ Cypreea, which doubt be attempted to express in the name mcerta. The 
covering of the ventral side witb rock probably made its exposure impossible, and 
so left him in doubt. 

Localities , — Kullygoody and near Andoor in Triebinopoly district ; several speci- 
mens were examined. 

Formation. — ^Triebinopoly group. 

4. Ctptijea (Luponia) Cunlippei, Forbes. PI. IV, Fig. 4. 

1840. CypTisa Cmdiffeif Forbes, Trans. Geol. Soe., Lond., VII, p. 134, PL XII, Fig. 22. 

1860. Ovvla antiqtLoia, D’Orbigny, Prod. II, p. 225, in parte. 

Idem Gabb, Pictet, etc. 

• 

Cyp. testa elongate omia, cylindracea, Icenigaia, ntrinqm emarginata ; anfrac- 
tibus occultis, spira in superficie impressione loevi notata; apertura angustissbna, 
antice dilatata, dentata ; labro prope recto, postice attenuate, antice insinuato atqm 
aewto ; lahio plicose-dentato. 

This species differs from the former, the Cyprcea Newboldi, by its more slender 
and eybndrical form, and comparatively much narrower aperture. The surface is 
in our specimen smooth, exhibiting occasionally strire of growth. The spiral 
(transversal) striation referred to by Professor Forbes is not to bo observed in any 
of our specimens. If this striation is actually present on the enameled smfface of 
the shell, the species will be probably better referred to Trivia, Gray, belonging to 
the sub-genus Pmtnlaria. With this the somewhat more produced anterior and 
posterior extremities and the dense, fold-like, dentition of the inner lip are rather in 
conformity, which characters sufficiently justify the separation of this form from 
Cyprcea Netoboldi. The anterior canal is also more distinctly emarginated and 
the posterior shorter, than in the latter species. Forbes’ figure represents a 
comparatively somewhat shorter specimen on account of its being either a cast, or, 
at least, partially devoid of the enamel coating ; otherwise the dentition must have 
been visible. 

Locality. — ^Near Veraghoor in Triebinopoly district; three specimens were 
examined. 

Formation. — ^Arrialoor group. 
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6. Ctpuea. ( ? Luponia. oe Epona) anomala, Stoliczka, PI. IV, Fig. 6. 

Cyp. testa mflata, omto-globosa, Uemgata, poUta, smiatrorsa, extremitate awterioH 
abmpte contraota, emargmcUa ; apertma angusta, lewte 8-formi owrvatd ; margimbtu 
utrmque dense etruito-dentatis ; Idbro votumdedo, mtioe pmhm applemato. 

The shell of this species is remarkably globular, being abruptly contrdOt^at 
both ends. The anterior extremity is short, deeply notched, and somewhat bent 
back, or upwards. The posterior extremity is unfortunately devoid of the shell* 
surface on our specimen ; it appears to have been, however, similarly formed to the 
anterior; the spire was perfectly concealed. So far as we are aware, this is a 
singular unique specimen of nsmistrorse Cyprcea; the surface of its shell appears 
to be polished and smooth. The ventral portion of the shell is convex, as in Gray’s 
sub-genus Lupoma. The aperture is equally narrow along its entire extension, 
being slightly curved anteriorly towards the spiral side and denticulfttcd on either 
margin. The teeth appear to be equal in^number on both margins, and they are 
all equally thick, resembling more^ elongated stria). Those on the inner lip do not 
reach fei inside, while those of the outer margin extend internally, so far as this is 
inilexed. On the anterior extremity the portions of the lips are somewhat 
flattened and the teeth much shorter and smaller. From this striated denticulation 
of the margins of the aperture, combined with the entire form of the shell, this 
species will be probably more correctly referred to JE^ona, a sub-genus of Trivia, 
Gray ; bettor specimens arc, however, required for such a step. 

Locality. — Near Vylapaudy in the Triehinopoly district the single figured 
specimen was found. 

Formation. — ^Arrialoor group. 

6. Cypka:a Katei, Forhea. PI. IV, Figs. 7 — ^io. 

184i2. Qlohiconcha omla, D’Orbigii}^ Pal. fran<j. ter. erdt. II, i). 146, PI. 170, Fig. 3. 

1846. CyprtFa Kayei, Forbes, Trans. Geol. Soc. of Loud., VII, p. 133, PI. XII, Fig. 20 

1860. Globicomha ovttla and Ovula Kayei., D’Orbigny, Prod. II, jip. 220 and 226. 

1863. Cyprcea ovula, (D’Orb. sp.) Coqnaiid, Joiu-n. do Conchyl., p. 439, PI. 14, Pig. 1. (non. id. Laiick.) ideni 
Gabb ill “Synopsis” of cret. foss. ; Pictet in Pal. Suisse, etc. 

Cyp. tesla convoluta, elongate-ovata, cylindracea, l<svigata, apira cmfractibna 
circiter quinia compicui8compo8ita,plm minrnve elevata ; apertwra a/nguatiaama, emtice 
expanaa, emarginala ; labro crasso, rotundate-inflexo, mtm denticulato, emtice multo 

tenuiore, aubacuto ; labio calloao, lamelkmi crenulaiam dentatamque formemte. 

• 

Not without repeated consideration do we venture to identify our Indian fossil 
with the long-known European species, an imperfect cast of which was' first 
described by D’Orbigny as Globiconcha ovula, and which afterwards has been proved 
by Ooqfiand to be a true Cyprcea. A full description is given by Coquand (loc. cit.), 
and we shall restrict our remarks merely to some peculiarities of the forms occurring 
in South India. 
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All OUT specimenB are casts devoid of the shell, except one specimen (Fig. 7), 
which has the inner Up partially preserved. The caUosity forms a thickened 
lamella', which is provided with numerous short teeth, disappearing rapidly towards 
the interior, so as to leave scarcely a trace of dentition, when broken away very 
cl«S 0 al the margin. A similar form of the teeth on the margins of the aperture 
may be seen in the recent Cypraa testudinaria. The anterior portion of the shell is 
considerably narrowed, the margins being so much compressed, tliat there is a very 
small space left internally to be filled with the rock. On the cast this lamellar 
anterior extremity, as observed in Coq^and’s figure, generally breaks away, but 
traces of it are visible on our specimens from South India. The posterior termina- 
tion of the outer Up shows a bending somewhat upwards, and indicates a similar 
form of the posterior canal. The comparison of our figm’es of four different speci- 
mens will show, however, that the elevation of the spire increases with the size of the 
specimen, none of which are as broad af Professor Forbes* figure of Cypraa Kayei. 
From Forbes’ description of faint Unes of growth it appears, that the specimen had 
the sheU partly preserved, and moist have been, therefore, broader ; but the enamel 
surface was certainly either not developed or wanting, otherwise the teeth of the 
apeo*ture would have been visible ; and cquaUy the anterior extremity could not 
have been perfect, otherwise the margins were not so united as the figure represents 
them. 

This species seems to be a true Cypresa in Gray’s restricted sense of the genus. 
It appears impossible to give any strictly specific distinction between the South 
Indian and the European form, and wo can at present only bcUeve in their identity ; 
we retain Forbes’ name, because that of Cyprata ovula has been by Lamarck used for 
a living, species. 

"When we compare Eouss’ figure of Strombus ventricosua (vide Versteinerungen 
d. Bohm. Kreide, 1846, Pt. I, p. 40, PI. 9, Fig. 11) with that of Coquand, we 
find the form of both to be very nearly the same. The anterior extremity of 
the former is broken away, and the bending of .the posterior termination of the 
outer Up indicates a posterior canal. The occurrence of the species in Hippu- 
ritic Umestone agrees very weU with the mode of Uving of Cyprcea, Geinitz 
(Quadersandst, p. 138) identifies the Strombus ventricosus of Eeuss with Cyprcea 
bullaria, Schloth. from Faxce. In comparing Sowerby’s figure (Trans. Geol. Soc., 
Lond., V., PI. 18, Figs. 1 — 3) of the latter species with our Figs. 7 and 8, it may bo 
observed, that they equaUy differ very Uttlo in form, as the spire in smaU specimens 
is scarcely elevated at aU. We have at present no other object than to refer to 
those ^similarities which are suggestions merely ; but we do not hesitate to state, 
that there would be Uttle reason for surprise, if aU these forms were shown to be 
identical. . « 

Localities . — Near Andoor and S. of Serdamungalum in the Trichinopoly and 
near Arrialoor in the Arrialoor-group ; the species is rare, only five specimens having 
been as yet found. The two first-named locaUties are close to the boundary of 
both groups, and they also may probably belong to the latter. 
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Formatiom. — ^Triohinopoly and Arrialoor groups. In Bfance Cyprtea (Ormla) 
Kayei is quoted from D’Orbigny’s Senonien, or the White Chalk. 

Vin. ERATO, Smo. 1826 . 

f ^ 

Er. testa omli, convoluta: spira eotupicm, brevi; ultimo anfractu plus mim/usne 
pyr\fomiit maximo; apertura angusta, a/ntice atque postice emarginata, seu sub- 
eanaliculata, labro mtus dentioulato, labio autice plicose-dentato, postice edentulo. 

H. and A. Adams, Chenu, and othera separate the genus Erato from Cypraa 
altogether, and place it with Marginella, &c., in the family Mauoinsllidje. Even 
Reeve in his latest monograph of this genus (Conch. Icon., 1865) says : — ** Erato is 
a form of Ma/rgi/nella, in which the columella, like the lip, is not i^gulptured until 
it arrives at maturity.” This is certainly in conformity with Cypreeat and not with 
Marginella, with which also the enamel ^covering of the shell does not agree. 
Homes (Eoss. Moll. Wien. I, p. 77) pointed out very correctly the differences 
between the shells of Erato and Margmella. The former, he says, does not possess 
any actual plicoe on the columellar margin (as Ma/rgmella very distinctly does), but 
only somewhat elongated teeth, for which the term ‘ obsolete plicata’ has been used. 
Homos further drew attention to the great similarity of the shell of Erato with that 
of a yoimg, or rather not full-grown, Cypreea ; indeed, in comparing, for instance, 
specimens of Cyprtea asellus or any allied species, — ^before they arc qtdte full grown 
and when the enamel covering is not yet very thickly secreted, the spire somewhat 
conspicuous, and the teeth of the inner lip not much developed, — ^the similarity of 
such specimens to shells of Erato is so striking, that nobody would hesitate to 
regard Erato merely as a form of Cypreea, It appears as if the animals of 
the former had been by some cause or other stopped in the progressive development 
of their shell, while Cypreea made a step farther and secreted so much enamel as to 
cover the entire spire, by which character alone some species of Luponia differ from 
Erato. 

In my revision of the Gastropoda of the Alpine Gosau formation I have observed, 
that the Cypreece of the older formations (not beyond the cretaceous) show very 
often an elevated spire, and that the margins of their aperture have often a finer 
dentition than in living species. Overlooking the deficient state of preservation, 
which makes the tme characters of Cypreea often rather obliterate, the elevation of 
the spire in several eocene and cretaceous species is certainly not always accidental, 
and seems actually to indicate a certain state of imperfection in the development. 
I do not mean to convey by this remark, that the cretaceous or eocene species with 
conspicuous spire ought to be referred to Erato on account of this single character 
alone but when the surface of the shell, as far as can be distinctly observed, 
appears quite perfect, not enveloped by the callosity of the last volution, and when 
the middle and posterior portions of the inner lip do not show a trace of dentition, 
as in the species we are about to describe here, there seems to be a necessity to refer 
the same to Erato rather than to Cypreea. The single objection which could be 
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raised in our ease of the TTi difl.ii species is, that it has the posterior canal more 
strongly marked than is usually observed in the living species of Erato. 

As regards the classification of Erato next to Cypreea, we need hardly ren^k 
farther, that the animals of both are very similar, as was long since shown by the 
firsUdetailed descriptions of Philippi. Gray (Guide to Moll. Brit. Mus., 1857, p. 74.) 
says, "this genus (referring to Erato) differs from in having a rostrum 

or proboscis.” 

L. Eeeve in his monograph of Erato (Conch. Icon., 1865) describes 18 species, 
of which he states that their geographical distribution is quite different from that 
of Marginella, Six species of tertiary fossil Eraio are recorded, including the three 
lately noticed by Deshayes from the Paris basin (Tom 111, p. 556), and of these 
six species Erato Icevia occurs also recent in the Mediterranean Sea. Prom the creta- 
ceous rocks the following species is, wo believe, the only one as yet described: — 

1. Eaato Veraghooueksis, Sloliczka. PI. IV, Pigs. 13 and 14. 

Erato testa pyriformi, injlata, antice attenuata, in, superjicie leevigata, spira hrevi, 
acuminata ; apertura angmta, S.-fonni, ad extremitates effaaa ; lahro rottmdate injlexo^ 
postice expanso, interne crenulate-denticulato ; labio antico planato^ et ad marginetn 
interiorem dentato. 

The young shell is elongated, ovate ; the adult, by becoming posteriorly more 
inflated, globose, and being at the same time attenuated anteriorly acquires a pear- 
shaped form : the surface is smooth and polished. The spire consists of five or six 
volutions, and is so little prominent, that it measures only about one-seventh or onc- 
eighth of the total length of the axis. Tire outer lip is thickened, at the posterior 
extremity expanded, ear-shaped, along its entire length indexed, and on the interior 
mar gin densely and finely denticulated. The inner lip is on the columellar place 
flattened, bearing on the lower or inner margin a few small roundish teeth. The 
aperture is narrow, slightly S-form, canaliculated on both ends. 

* Besides the very characteristic form and the expansion of the posterior portion 
of the outer lip, the dentition of this species is remarkable, the teeth not being in 
any way elongated, as usually in the genus Cypraa, but more roundish, isolated, 
placed exactly on the sharp margins of the outer and of the anterior portion of the 
inner Hp. On the other hand the posterior canal is equally peculiar, being turned 
perfectly upwards, bounded by a thickening of both lips, as usually seen in Imponia, 
but rarely in Erato. 

Locality . — ^Near Veraghoor, in Trichinopoly district ; four specimens have been 
examined, but none of them has the anterior canal perfectly presen'-ed. 

Formation . — ^Arrialoor group. 
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III. Imvily—OLIFIDJE. 

The OLiriBJB, represented by the well-known genera Oliva and Ancillaria, are, 
as regards structure and form of shells, most nearly allied to the Cti>xjeii>jE, and 
form (through the sub-f!ami][y sampinm and the family Doziwue) a passage to the 
Cassididji. The animals of the Olitidm are to siftne extent like young 
inasmuch as they have in front a kind of mantle-lobe, which also resembles that 
of the animals of the Toxnatellid^ and Bullidm. In the Ctpeeidje this 
mantle-lobe disappears totally, or very nearly so, while in the Olivizm it developes 
itself rather more strongly with adyandng age. The dentition forms a marked 
difference in these two families. 

The existence of the anterior and posterior filamentose process and the enclosure 
of the latter in a separate groove at the suture admits of a convenient separation of 
the family into two sub-families, olivtsm and aecillajaiem. Gray includes in this 
family the genus Marpa as a sub-family also, kaepalism or rather barpinm, and, 
as the ft.TiiTnftls of Ma/rpa do not seem to differ essentially, this classification appears 
acceptable. 

The fossil species of the Olivizm do not date earlier than the cretaceous 
period. Of the olivinm three and of the ancillasiem two species are known from 
these deposits. 

a. 8vh-fwmUy—0LIVINAl. 

The first species of the olivinm was described by Professor Porbes from the 
South Indian cretaceous rocks as Oliva vetmta (Trans. Geol. Soc., Lond., VII., p. 134i, 
PI. 12, Pig. 23). Mr. H. Blanford (Mem. Geol. Surv., IV., p. 141,) mentions that 
an Olwa occurs in the Arrialoor beds at Ninnyoor ; but we have hot seen a trace of 
this shell, and cannot therefore pronounce an opinion on it. Porbes’ species appears 
to belong to Olivella, but it may bo premature to make such changes, before well- 
preserved specimens have been examined. 

The second species is Oliva prisca, Binkhorst (Monog. Gastr. et Oeph. craie sup. 
de Limbourg, 1861, p. 71, PI. V, A 2, Pig. 14) from upper cretaceous beds f the 
species is based upon an imperfect cast, and appears rather doubtful ; it could quite 
as well be a oast of a Oypraa or Erato. 

The third species, Olivella Mathemonii, was lately noticed by W. Gabb from the 
cretaceous deposits of California (Pal. of Calif., 1, 1864, p. 100, PI. 18, Pig. 63). 

h. Bah-famUy—ANCILLABIN^. 

The two* as yet known species belonging to this sub-family are An. cretacea, 
Muller (Petref. d. Aachner Ereide, 1861, p. 79, PI. VI, Pig. 23) and An. elongaiat 

Gabb. (Pal. Calif. 1, 1864, p. 100, PI. 18, Pig. 64). 

' { 

c. Sub-family — HARPINJS. 

No cretaceous fossils, belonging to this sub-family, have as yet been reported. 
There are about five tertiary and fifteen recent species of Sarpa known. 
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IV. Fmiilif,—DOLIIDjE. 

{Vide H. and A. Adams, G«nera, p. 195;. Gray’s Guide, 1857, p. 40.) 
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There are usuaRy only two genera distinguished— 

1., DolvuMt Laifik. 1801 ( ? Browne). 

* *2. Malea^ Valenc. 1833 ((Mdium apud Adams) . 

The second genus forms through its thickened outcr-and inner<lips a transi- 
tion to the CassididjB, The Doliidje are almost uniformly distributed, but 
sparingly represented in the temperate and tropical waters ; there are at present only 
22 recent species knowu ; the number of the tertiary fossil species does not much 
exceed half that of the recent ones, and from cretaceous bods there has been only 
one species described by Sowevby (Min. Conch., Vol. V. p. 34., PI. 426 and 427) as 
Doliwm nodomni from the lower chalk of Clayton in Sussex. D’Orbigny transferred 
the species to Slromhus, as St. noduloam — ^and Pictet and Caminche (Mat. p. 1. Pal. 
Suisse, 3me. Ser. Poss. Ste. Croix., p. 583) are of opinion, that it is most probably 
a Fterocera, which from its resemblance to Fterocera iucertn, D’Orb. certainly 
appears very likely to be the case. Unless, however, tins supposition is confirmed 
by new discoveries, any such alterations can only be provisional. 

• . 

V. Family,— CASSIDIBJE. 

Shell ,ventrico8e, spire short, the last volution envelo 2 nng the prevkms to a great 
extent ; aperture elongated^ generally narrow ; nmrgins more or less thickened and 
toothed or plaited ; anterior canxd generally distinct, short and re-curved upwards ; 
jiosterior canal seldom distinct, usually only indicated by a depression on the margins. 
Tike surface of the shell is generally richly ornamented with spiral sulci or transverse, 
often interrupted, ribs. 

The nnimnls ai*e not less characteristic than the shells. They have mostly a 
longlneck with not very distinct head, long proboscis and tentacles with the eyes on 
the outer side, sessilo on well developed short bulgings. As rcgaixls the dentition they 
are Tjenioglossa (Gray). The foot is generally large and dilated, resembling that 
of Manella and Tritonium, the former genus being (in parte) placed by Gray in this 
family. The animals of Bmiella and some genera of the Cassidida are in fact 
nearly identical, but the shells exhibit some veiy noteworthy difierences, which do 
not scorn to be in favour of Gray’s classification of Fanella. It is indeed difficult 
to assign a proper transitional place to this family. The animals appear to form 
directly a passage from the Olitidje and Mazpidje to the Tbitonid^, 

Buccinidje and Muricidm, wliilc the shells of several forms of the Cxsaimi>.x arc 
•undoubtedly most nearly allied to the Plevrotomivje, for which reason we have 
placed them here. 

Although the Cassieivjb by no means belong to the category of rare shells, 
there still exists so much controversy as i-cgards the number and names of the 



Q2 CEETAOEOTJS GASTEOPODA 

eenera to be admitted, that it appeaw best to treat tbe fossa foi^ under the 
more general trams Casiu, Caaaidaria (semm Lama/rcUJ and Oniaeia, Sowerby. 
This course is also strongly advocated by Deshayes in his last contribution to toe 
Paris fossils (Tom. Ill, pp. 471, &c.), and it may at present do well eno^h for 
the fosffll forms; although there can be no question, that some s^m of classifl^tion, 
of the recent ^cs of Oaaeis and Casaidcma, a^proposed by H. and A. A^ms, 
Gray and others, must be adopted, as otherwise it would certainly be impossible to 
give a strict definition of the group. Ohenu, Gray and others add Fachybatron, 
Gask. and Cythara, Shuhm. to this family; the latter genus seems to be, however, 
more properly placed in the family FLExmoToioDJBy as will be found stated more 

The number of fossil species of Cassidid^ is not very large m the tertiary 
deposits (see Deshayes, Tom. Ill, pp. 474 and 482), and in the secondary, it is very 
limited. The Cassia corallma, Quenstedt, from the Nattheim coral-rag having been 
proved by Dr. Eolle to belong to the family of Columbslxjpji and separated as a 
Ltinot genus under toe name of ColrnibeUarm (see toe family ColumssUzid^), 
toe earliest true representatives of the Cassidij^^ arc met with in the ^^ous 
deposits. Of Cassia no cretaceous species has been as yet reported. OS the section 
cLidaria three species are known, C. cretacea, Muller (Monog. d. Peteef. d. 
AachnerKreide,1861,IIpt..p.l7, 2}) ; ^orio ta^latus. Gabb ^a^. 

Calif. 1864, 1, p. 104,P1.19, Eig. 67) ; and Sconsia Alabmnmm, 

1960 IV p 801 PI 48, Pig- IS). This last named .pecics is doubtfol, Imt the two 
other’ am^ to ^tme Of Onima wo h^TO to notice the first omtoceone 

^estairihed. It 1ms been fonnd represented in » ^mpamtively well 

so as to loayo Uttie doubt as to its generic determination, and m beds 
attributed by Mr. H. Blanford to toe highest division of toe South Indian cretaceous 

deposits. 

IX. ONISCIA, Sowei'by, 1825. 

The prinoinal character of this genus, as distinctiTC flrom the OoMiifariw, % in 
tic granulation of the thickened inner lip. It is hardly ne^ to say, that the 
BoJ^knownnamo of Boltcn, dfomm, cannot compete with thcuniyeirfylmown 
Ommil, nor do I see any particular use in distinguishing 

Mbnm, Gray; Mmm and subgenus Omacidia, Adams and Cl^u.) The differOTM 
idnreen Omteh and Xdrtim, ns stated by Gray (Guido, 1867, p. 7«) r^”^ 
MsoeotiyelT to a plaited or denticulated outer Up, the limit of which char^ 
with the age of shells of one and the same species. I can scarcely bcUerc, 
that the could show any such essential diitercnce as to support fte necessity 

f« two genera. The cretaceous epodes, which to refer to this genus, has the same 
Zm and a granulated thickened tuner Up like other The canal is produced. 

aTiecurred, the outer Up refieaed and rounded with a thickened margin exteriorly 
as in 0«*ci« proper (according to Gray), but it is toothed inteinaUy, as in Jforuu. 

(apud Gray). 
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1. OxisciA cosTELLiiTA, Stoliozha. FI. Yi Fig. 9. 

On. testa omli, antwe cmdata, postioe apice acuta; mfraotibus 6-7, scalari- 
formibus, ad suturam posteriorem mlde conatrictis, tramversaHter costulatis : coetulia 
acutia, props reotia, cvnnAter 18 m woo circidtu; apertura cmguatiaama, Imearif laibro 
ad jp^r^hferiam mlde iauyraaaatOt^teme dmticulato, laMo calloao, poatke a<mnina- 
tOi elemtOf dense cremilato ; comm moderatOy reourvo. 

Width of the laat whorl : height (consd. as 1-00) 0-68 

Height of aperture : total height of shell (consd. as 1-00) O'dS 

Shell elongated, considerably tapering towards each end, consisting of six or 
seven volutionB, the last of which by far exceeds the previons in size, so as to form 
about three-fifths of the total height of the shell. On the upper or posterior suture 
the whorls are much constricted, each ornamented with about 18 nearly straight 
and shw transverse ribs. Of spiral strise there are scarcely any traces perceptible, 
and th^ must have been very fine. The aperture is very narrow and oblique, 
fonnmg a slight curve. The outer lip is at its margin, and especially at the outer 
edge, very thick, little expanded and reflected, internally in its entire length denti- 
culated ; the inner is callose, especially posteriorly near the suture, where it is consi- 
derably elevated, covering the greater part of the front or ventral side of the last 
whorl; it is all over finely crenulated and, in the middle of the space of the apertiue, 
slightly insinuated. The canal is proportionally long, thin, recurved and on the 
termination emarginato. • 

The somewhat inflated form in the middle of the shell, the sharp transversal 
ribs, the prolonged and recurved canal, the narrowness of the aperture and the want 
of the insinuation on the outer lip distinguish this species without difficulty from 
Cythara cretacea, n. sp., even when the inner lip or its granulation is not well 
preserved. 

South of Arrialoor in Trichinopoly District, where the single figured 
sp^jpien was found. 

Formaiion.'^AxmiXoot group, 

VI. Family, ^FLEVnOTOMIDJE. 

(TTJEEiTiD.a:, Adams, non Gray.) 

The common character of the different genera usually admitted into tliis family, 
reduce^ itself ixi fusiform sheila with a posterior notch on the outer Up. 

The animals are all very similar; they have an oval and simple foot, enclosed 
jnantle, approached subulate tentacles, with the eyes on the outer side near the 
base or the middle ; subulate, elongated teeth etc., aU characters in which they 
resemble the Comi>^. Deshayes was among the first who drew attention to the 
relations of Fleurotoma and Conua. The newer observations of the nnimnla hy Quoy, 



64 


CRETACEOUS GASTROPODA 


Porbes and Hanley, Gray and. others, support very much this view. There are in 
fact, especially among the fossil forms of Flewrotomat species, which have such a, 
short spire compared with the last volution, that they resemble most closely the 
slender and elongated species of Conm. The slit near the posterior termination of 
the outer lip is equally not unlike in both. I would recall only FI. mtretformiSf 
Eien. and Con. stromhoides, Lam. respectively. Similarities like these and others 
may induce Deshayes to unite Fleurotonia and Conm into one family Conidjb, as 
proposed by Woodward. Of course this speaks for itself, since Deshayes does not 
much consent to a further division of the genus Fletirotoma in Lamarck’s sense, but 
I believe it quite impossible to retain such a unity at present, as opposed to the late 
progress in conchological science. It is no doubt remarkable, that those species 
■of Fleurotmno}, which are most nearly like in form to Conm, have the eyes near 
the middle of the tentacles, those with a more elongated and fusiform shell have 
the eyes at the base, like the fusinje, and so we have an equal relation to both. 

Gray, in his Guide of 1867, treats the family FLFvnoTOMiDM, as regards the 
teeth of the radula, with the Cothidm in his sub>order Toxifeua, and thU seems 
to be their best place, although I would for my own part not have greater confidence 
in the dentition, than in the other points of relation. H. and A. Adams refer their 
Fu&uitium to the Ra-CUIOLOSSA., next to the fusinjb of the family MvniciiiM 
to which the true Fleurotomcc, as regards their form, arc no doubt most closely 
i-elatcd. 

Adams, Gray and others agree in dividing the Flevrotomidje into three sub- 
families, namely clatjwrellinje, clavatulifm osxiS. flfvrotomiis^. 

ft. The names clateusfllifje and Clathurella, Carp, respectively, have been 
supplied by H. and A. Adams in the corrections (Genera, Vol. II. p. 651) for the pre- 
viously applied name ejsfrancie^, as the name Fefrancm, Millet, 1826 (1827 ?), 
must be abandoned, because ihe same had been used in 1825 by Broun for a 
genus of the Bryozoa. The genera of this sub-family are very much related to the 
Casswj''jB, but most conchologists treat Cytlm'a, Shum. in tliis sub-family, 
while others follow Gray’s classification of this genus with the Cassidm. We 
would only here draw further attention to the animal of Cyilmra, inasmuch as 
it has posteriorly a pointed, not a trunked, foot like most other Fifurotomidje ; other- 
wise there seems no reasonable ground for a separation. It is of course very desi- 
rable, that many more animals were observed and examined, and it mayabc then 
found, that several alterations are to be admitted in this sub-family. There is only one 
species in our Indian collection belonging to this group of shells ; it will be found 
described as Cytlmm cretaoea, n. sp. 

The genus Clamtula is accepted by Deshayes in his last edition of the Paris 
fossils. III., p. 310. • 

h. The CLArATVLiNJB have an operculum ndth a latero-central nucleus. 

c. The PLFUROTomFjE have an operculum with an apical nucleus ; they are 
mostly elongated fusiform shells. 
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In this sub-family we have to mention one genus> which is represented in 
the cretaceous fossils of the South Indian deposits. There exist still great differ- 
ences as to the defining of the different genera of the PLEunoTOMtNjB, as inay be 
seen on a review of Adams’s, Carpenter’s, Gray’s, Chenu’s and others’ researches. 
We had already occasion to state, (Sitzungsh. Akad.Wicn., 1865, Yol. LII, Bevision 
&c?,*p. 86) that there is no hope* of arriving at any satisfactory understanding on 
this point, unless the very numerous fossil species are included in such a classifica- 
tory attempt. Even greatly increased anatomical researches will in this case not 
bring the point in question much farther. 

a. Sub-family, ^CLATIIUR^LLINM 
X. CYTHAEA, SUmhmacher, 1817. 

(Vide Adams* Gen. I. p. 98; CUhara*, Gray's Guide, 1857, p. 40.) 

H^gnd A. Adams remark, that “ in the slight dilatation of the mantle margin, 
in the short spire, and in the corrugated inner and thickened outer lips,” this genua 
“somewhat resembles Morum (OniaciaJ among the Cassididje.'* "Gray places 
Oithara C= CytharaJ actually in the last named family, that is, next to Oniscia in 
one sub-division. 

I may first remark, that I compare our fossil species only with those typical 
forms of Cythara, as Cyth. niarginelUndes, citharella, stroniboidea and others, but I 
am not prepared to say, whether all the species quoted by Adams under Cythara 
slioflld remain within the limitS of tliis genus. In comparing the cretaceous species 
here under description with Cyth. marghielloides, it is instantly apparent, that no 
reasonable ground can be given for a generic separation of the two species, inas- 
much as the general form is nearly the same, the inner hp corrugated, the outer lip 
thickened, toothed internally, and posteriorly with an insinuation of the margin. 

When wo farther compare the two oldest known species of Oniscia and Cythara 
respectively, as here stated and figured on Plate V, we see that they agree very 
much hr the form and structure of their shells, that the corrugation and partial 
granulation of the inner lip of the Cyth. cretacea is at least remarkably like 
that of Oniacia coatellata, and that the thickenings of the outer lip with the blunt 
exterior edge are formed in a perfectly identical manner in both ; but that the margin 
of the buter lip of the Cythara has posteriorly a amuoaity, and so still retains the 
principal character not only of the genus, but at the same time that of the enthe 
family of the TLExmoTOMivji, as I have previously remarked. It must bo said, that 
the insinuation of the outer lip is an essential character of the ^leurotomiv^, as 
also partially of the Conieas. A second very marked character in our cretaceous 
species and ia most other living species of Cythara is the aWaightneaa of the anterior 
•canal, which in all Casszoid^ is constantly recurved or turned upwards. As the 

* From Mr, MdrcJCs uotes on a few of Link's genera it woiild apjKjar, that Cithara, Klein, is the same as Harpa, 
Lam., and that there ought to be two sub-divisions established Harpalis, Link (H, anlupiataj, and Harpa Lamk. (H. 
costata). (Proceed. Zool. Soc. Lond, 1862, p. 227.) 

8 
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re^t of the examination of the two oldest species of Onisoia and Oythxta^ I may 
therefore record, that while both of them show vmy remarkable affinities in the 
general growth of the shell to each other, each of them separately retains still the 
typical characters of its respective family. Unless, therefore, it could be proved by 
anatoipical researches on the animal of Cythara, that it has very little in 
common with the organization of the Flxvrotomi3>m (apparently a very improbfdile 
case) and that it agrees much more with that of the other Cassididje, Gray’s proposed 
classification of this genus in the latter family cannot be accepted. 

One point may be worthy of notice. Gray quotes among his distinctions 
between Oniscia and Morum, that the outer lip of the former is reflected and 
rounded (in fix)nt 1), while in the latter it has a shelving outer edge. The outer lip of 
Cytha/ra has also a shelving outer edge, while in the cretaceous species, which we 
describe, the outer lip is reflected, rounded in front, and with a blunt, broad outer 
edge. It would appear, therefore, that there exists a similar difference between the 
Cyth. creimea and the living species of CyiJmra, as between Oniscia and Morum 
of Gray ; but I have already stated, that this difference between Oniscia and Morum 
appears to me to be so much subject to vaiiations during the age of even one and the 
same species, and depending so much upon the localities and modes of life of thtf 
species, that I do not think it can be fairly used as a generic distinction. The fact 
is, however, worthy of record, and it is possible that some farther enquiries may 
prove to be in favour of this reported distinction, as our knowledge daily advances. 

It is difficult to say anything about the fossil species of Cythara, although they 
are not wanting either in the neogenc or eocene deposits ; they are all described 
under Pleurotmna or Mangelia. A similar remark applies to the cretaceous species, 
although, if the PI. arata, Gabb (Proc. nat. sc. Phil, for 1860, p. 198, PL 3, 
Eig. 9) does not belong to this group, I am not aware of any other, which would 
bear approximately the characters of the genus. 

1. Otthaba cuetacea, Slolicska. PI. V., Pig. 10. 

Cyth. testa elongate-ovata, spira brevi, acuminata^ anfractibus snhcom)exis, 
4-5, striis spiralihus atque costulis transversalibus ccmcellatis, ultimo spira vnulto 
longiore ; canali brevi, vix curvato, anlice late emargmato ; apertura ovali, antice 
atque postice subacuta; labio calloso, ullimum amfi'octum mfrdpartim tegente,ad 
vnarginem intemim papillose crenato ; labro parum extenso, ad peripheriam im 
crassato, prope terminatuonem posteriorem late unsunuato, intus mtioeque wndulate 
dentato. 

Width of the last whorl : total height of shell (considered as 1‘00) ... 0*45 

Height of apertnij^ : ditto ditto ... .. 0'69 

An elongated ovate shell, convex above and somewhat flattened below, the* 
last whorl enveloping the previous to a great extent and occupying somewhat more 
than two-thirds of the total height. The convexity of the whorls is not consider- 
able, and tlieir surflMse is cancellated by spiral stiise and transversal ribbings. The 
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former are very numerous and nearly all of equal strength and equally distant, some 
very fine ones being occasionally intermingled between tbe others. The transverse 
ribs are somewhat stronger and broader, resembling periodical accumulations of 
stiise of growth ; they arc slightly flexuous on the last volutions. The aperture is 
oval, pointed at each end, callose internally. The outer lip is a little expanded 
an<J thickened, on the margin somewhat reflexed, rounded in front and very thick 
on the outer edge ; internally flattened, near the posterior extremity deeply and 
broadly insinuated, and towards the anterior extremity provided with slight denticula- 
tions. The inner lip is callose, apparently not much enlarged and on the apcrtural 
margin provided with short papillae, or partially granulated. The canal is short, 
broad, very slightly bent to the left side (in front view), and widely emarginated. 

• The peculiar cancellate ornamentation of the surface, the short, nearly straight 
and widened canal, the broad but shallow insinuation of the outer lip near the 
posterior termination and the thick outer edge of the same, are the cliief distinctive 
characters of this species. 

Locality. — ^Ncar Veraghoor, in Trichinopoly district ; the figured specimen is as 
yet imiquc. 

Arrialoor group. 

XI. ^»LEUROTOMA, Lamarck, 1799. 

FI. teata fuaiformi, apira tnrrita ; cmiali longo atque recto ; columella Icevi ; 
lahro poaterwa aitiu eniarginato . . 

We accept here the genus Fleuroioma in its restricted sense for the turreted 
i^hclls -with a long and straight canal and an emargination of the outer lip near 
the suture. The name Turria, substituted by Adams for Fleurotoma, has been very 
hastily introduced by American authors into palaeontological literature, and with 
very little reason indeed. H. and A. Adams use {loc. cit. I., p. 87.) Turria, Humph., 
instead of Fleurotoma, Lamk. ; on p. 351 of the same volume they quote Turria, 
Humph., not Bolten, as a synonym with Turritella, Lamk., and, on p. 24G, they say, 
that they are indebted for valuable infonnation to Dr. Gray, namely, tliat the 
TunniDJE* belong possibly to the sub-order Toxifera. If we consult Gray’s Guide 
of 1857 on this point, w'o find Adams’ Tubeitidm replaced by the usual denomina- 
tion Flevbotomid^ (p. 7) and under Tueejtidm, and Turria (whose ?) respectively 
some species treated, which the Adams refer to the Cancellaeudje and others. It 
appears that Dr. Gray has changed his mind since his communication vdth the 
author^ of the ** Genera.” Agassiz (in his Nomenclator) quotes the name Turria, 
Humph. 1797, and does not know Bolton’s name. Chenurand Gabb add to Turria 

the authority, Bolten 1798, and not Humplircy. 

• 

• Vide Vol. II., p. 614. H and A. Adams partly correct tliis misapprehension and call the family Tumeidjb 
and the sub-family tvrrinje / / Has this change been introduced for the sake of avoiding a confusion with 
Turns and Tuubitidm of Gray, or merely to correct the expressions in a grammatical point of view P 
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This shows, I believe, clearly enough, what reason there exists for the adoption 
of the name and authority of Tunis against that of Tleurotoma, and for substitut- 
ing this doubtftil and obscure name for one which has been fanniliftr ever since 
naturalists began to look at a shell with a scientific object so much for the names 
Pleun)toma Twrris. 

The number of living and tertiary species of Tleu/rotama is very great, but tffiere 
are only few known, which have been described under this name from the cretaceous 
deposits. Excluding the very uncertain species (vide Pictet, Pal. Suiss. 3 me ser. 
pt. II p. 666) the following have to be noticed : — 

1. PI. suhfttsiformis, D’Orb., known from the Gosau and from South India ; 
will be described in the following pages. 

2. PI. fenestrata, Zekcli, (vide Revision, etc., Sitzungsb. Akad. Wien 1866, LII, 
p. 87) from the Gosau deposits, belongs probably to Clathurella, Carp. {Beframia, 
Millet.), but is not very certain. 

3. PI. Meisiana, Miiller, from the cretaceous strata near Aachen, a very peculiar 
form, which, so far as the figure admits of a definite opinion, has to be classed with 
PI. terehralis, Lamarck, PI. subterehralis. Bell, PI. dimidiata, Brocchi, and other fossil 
forms. 

To these three European, no less than thirteen Ameriean speeies have to be 
added, viz . : — - * 

4 — 16. PI. arcmcaria, D’Orbigny, Prodr. II., p. 230; PI. arata and d'Ot'big- 
nyam, Gabb ; PI. contorta, Meek and Hayden. ; PI. minor, E. and Shumard, (Gabb’s 
Synopsis, Proc. Amor. Phil. Acad. VIII, p. 146. Turns) ; PI. {Tunis) Glaytonensis, 
and varicostata, Gabb, (Pal. of California, I. 1864, pp. 92, 93). The first three 
are from Chili, the other four from North America. Further Baphnella? 
Eufalensis, t Untea, ? subjilosa ; Brillia distans, novemcostata, ? Tippana ; all spe- 
cies named by Conrad (see Gabb, Synop. loc. cit. i)p. 104, 105), from Alabama and 
Mississippi. ^ 

Mesochilostoma is a doubtful genus proposed by H. Seeley in 1861 (Ann. Mag. 
Nat. Hist. Ser. III., Vol. VII., p. 284) for a species from the upper Greensand of 
Cambridge. The shell is characterized as turreted, with a supposed short canal, and 
on the outer Up unth a notch, which forms a keel round the middle of the whorls. 
There are numbers of speeies known, specially of the clavatulinjb, which have 
these oharacters perfectly developed. The short deseription of the species, M. striata, 
given by Mr. Seeley, docs not add anything more to the knowledge of the genus, 
and it is impossible to form a clear idea of either of them. 

The following species have to be excluded in addition to those quoted by 
Pictet and others : PI. heptagona, Zek^, quoted by Pictet, belongs to PI. suhfusfor- 
mis, D’Orb. — PI. (TurrisJ involuta, Goldfuss, mentioned by Gabb in his catalogue, 
must be referred to the Volvtidm ; and PI. suhspimsa, D’Orb. (ibid.) is Borsonia, 
sphiosa. Sow. sp. (Stoliezka, Rev. etc. Sitzungsb. Akad. Wien, 1865 Bd. LII. p. 87.) 
The second known species of PLEunoTOMiD^vdih plaited columella is Cordiera 
microptygma (Gabb, Pal. Calif. 1. 93). 
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The total number of cretaceous PLBUsoTomojB, although beside those men- 
tioned several others will have to be excluded, would be up to the present time 
17, if the American species are actually as numerous as thirteen or fourteen. I have 
repeatedly gone over the brief descriptions and compared the figures given by Conrad 
of son^of the species of Dcvphnella and Drillia, and they certainly appear to ihe 
e^emely doubtful. Not to say anything of the species, scarcely one of the genera 
appear determinable with even approximate accuracy. 


1. Plbueotoma. suBPUsiPOEMis, D’OrJ. PL VI, Figs. 1 and 2. 


1831. Pleurotoma ftLaiforme, Sowerby, Trans. Geol. Soc., Lond. Ill, PL 39, Fig. 20 : (non PL id. Sow. 1823, 
Min. Concb. IV. PI. 387, Pig. 1. 

1860. „ euhftLaiformia, D’Orbigny, Prod. II, p. 230. 

1862. „ heptiigona, Zekeli, Gasterop. d. Gosau. Abhandlg. d. Geol. Rcicba-A. Wien, Yol. I, pt. 1, 

p. 91, PI. 16, Fig. 8 ; non. F. hepiagonus. Sow. 

1853. „ „ Renss, Sitzungsb. d. Akad. Wien, Yol. XI, p. 915. 

1861. Turris stdjfudfiyrmis, Gabb, Proc. Am. Phil. Soc. YIII, p. 145. 

1864. Pleurolwna „ Pictet, Mat. p. 1., Pal. Suisse, 3me Ser. Foss. Ste. Croix, p. 654. 

1865. „ fusifomiis, Stoliezka, Sitzungsb. Akad. Wien, Yol. LII, Rev. etc. p. 86. 

PL testa Jmiformi, perlonga ; anfractihm, nunierosis,parum convexis, ad medium 
subangulatiSf supra excavatiSt transversim costatis ac spiraliter striatis : coslis crassis, 
nodulosis, supra evanescentUms, striis 4-6, spiralihus iranseuntibus ornatis; lahro 
paululum extenso, postice prope suturam profmde sinuoso ; canali longo, recto, ad 
terminatUmem paululum contorto. 

Spiral angle 30° — 36° ; sutural angle 7°. 

Shell very long, consisting of about ten whorls, which arc much contracted at 
the upper suture and slightly angulated near the middle. Each of them is orna- 
mented with nine or ten short and thick transverse ribs, disappearing on the upper 
portion ; they are crossed by four or five spiral striae. When the surface is well 
preserved, it presents numerous striae or lines of growth, which being somewhat 
elevated like undulating laminae, give it rather a rough appearance. Near the 
suture they arc strongly bent inward, and accumulate on tlie same generally to a 
thickened margin. The last whorl including the canal is about the same length as 
the spire. The inner lip is thin and smooth, the outer somewhat produced in the 
middle ; the anterior termination of the canal is a little turned. 

There are several very sinfiilnr species known from the neogone and eocene 
deposits. I would notice only PL Lamarki, Bell., (Homes, Foss. MoU. Wien, 
p. 362) PI. 39, Figs. 4 — 7) and PL brecirostrum, Sow. (Min. Coneh. IV, PI. 387, 
Fig. 2) ; it is scarcely possible to give any mark of distinction from the former. 

This species was first collected in the Gosau by Sedgwick and Murchison on 
their early visit to the Alps, and was figured by Sowerby under the name F.fusiforme 
in 1831, which name has been subsequently changed by D’Orbigny. Zekeli in 
describing the Gastropoda of the Gosau formation, identified the shell with a totally 

T 
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different species, as I have pointed out in my revision of the Gk>sau Gastropoda {loe. 
cU.) 1 hare compared our Indian specimens with those from the Gosau, and 
I am unable to give any distinctions. The form of the shell, number of whorls, the 
short nodulose, transrerse ribs — generally about 9, the thickened spiral striee, as 
well as the undulating striae of growth with their insinuations near th^, suture 
agree perfectly. Sowerby’s figure is characteristic enough, but that of ZekeU'^is 
derived from an imperfect specimen, and has not been very correctly restored. 

JLoodlUies. — ^Andoor, Alimdanapooram, and near Olapaudy in Trichinopoly dis- 
trict ; not common. 

FormalUm , — ^Trichinopoly group, near the boundary of the Anialoor, — ^to which 
the last named locality refers according to Blanford’s map. 

VII. Family,— CONID^. 

Idem, Adams, Chenu and others ; Conusid^, Gray. 

As universally acknowledged, this is one of the most peculiar and interesting 
families of the Gastropoda. The animals are all very much alike, being laterally 
compressed in accordance with the narrow inner space of the whorls, with an oblong 
and undivided foot which is provided with an aquiferous pore on the imder surface. 
The head is produced into a tubular veil, Vith a retractile proboscis and subulate 
teeth, placed generally in two series on a prolongation of the proboscis. The tenta- 
cles are thickened at the base, close together on the tubular veil, which surrounds 
the mouth ; the eyes are sessile on small bulgings, generally about the middle of 
the outer side of the tentaples. The siphon is long, recurved, producing an emar- 
gination on the anterior extremity of the reversed conical shell, the spire of which is 
more or less, hut never very considerably elevated and pointed. 

From the great peculiarity in the dentition — ^T oxiglossa in Gray’s sense — H. 
and A. Adams descrihe the Conidje as a separate family in the higher* division 
of Toxifeha of Gray. The latter author refers to the same sub-order the 

CovusiDM, Acusidje and FzsunoTomDJE (see Guide 1867, pp. 4 — 7), each of which 

includes several genera. As regards the first and the last family {Conid^ and 
PixuBoroafin^), we think Gray’s classification of high value; but we do not accept 
the Acusidje, — ^more properly Teresrid ^, — ^and shall refer to this family subsequently 
towards the end of the Siphonostomata, near to the Fyeamidellidje. We be- 
lieve that the shells of the Texebejd^ have a great relation to those of the 
FtsajodellidjE and Ceeiteiid^, and even their animals in the form of their loco- 
motive organ, the thick proboscis, small siphon, &c., are very closely allied to Vertagus 
fl Tid others. Geological considerations also arc more in favour of this latter 

classification. Deshayes places the FLExmoToioDM and Cohodje in one family 

under the last name. (Foss, do Paris, III, 337.) 

The CoNiDM have been up to the present, and are still generally described 
under one genus, Conus, linnd. H. and A. Adams divide them into seven genera ; 
Gray retains three; Keferstein, Deshayes and others, two {Conus and Dd>aphus), as 
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did also Chenu. The latter author enumerates seyeral sub-genera of Cowm. It is, 
indeed, difficult to say, without a very extensire knowledge of the different species, 
whether a division of Conm, in the old sense, be necessary or not. What appears to 
be really the fact, is this, that the division, if necessary, must be very great, based 
on the jgijrincipal variations in the form of the shells ; otherwise it would be better to 
haT^ no generic sub-division at all. For my own part, I believe that a farther 
division, even if slightly indefinite for the present, would be of very great service ; 
and 1 have no hesitation in saying, that some division similar to, or the same as that 
proposed by H. and A. Adams, will be quite essential. It is true, so far as our 
present knowledge goes, that (excluding Diba^hm) the animals scarcely admit of 
any further separation than into Con/us and Nubecula (or Tuliparia). 

About 300 living species, belonging to this family, are known ; of these, nearly 
one-half are inhabitants of the Eastern Seas. Of tertiary species, which, on the 
whole, resemble the living forms, about 90 have been noticed. Deshayes describes 
in his last work 20 species from the Paris basin alone. 

Pictet* enumerates six cretaceous species, C. cenomanemis, Gueranger, C. tvher- 
culatm, Duj. C. marticemia, Math. C. cylindraccua, Geinitz. C. aemicoatatua, Mlinst., 
from Europe, and C. ccmalia, Conrad, from America. All these species, excepting 
the Conua tuberculatua, to which we shall refer herealter, are based chiefly upon 
casts, not in a peculiarly good state of preservation, and several of them are rather 
doubtful. In this doubtful state, they must remain until better materials are pro- 
cured. I could add the Conua Vemeuilli, VHanova (Mem. Real Acad. Madrid 
1859, Vol. IV, PI. 3, Fig. 12), which can be as well an Actceonma. Gabb has 
lately described three species from California (Palseontol. 1864, I, pp. 122 and 123), 
C. NSmondi, C. Somii and ainuatua, all of winch are pretty well preserved and 
appear to belong undoubtedly to this genus. 

It is rather remarkable that we have not a single species of Conua to notice 
from the cretaceous deposits of Southern India, although numbers of them, at the 
present time, inhabit the Bay of Bengal. The single species procured belongs to 
another, genus of this family, only found fossil, so far as known, and for wliich I 
proposed in 1865 the name Goaavia. 

Of species of Conua, older than cretaceous, we know scarcely anything. The 
jurassic Con. Cadotnenaia and ahbreviatua of Deslongchamps are . referred by 
D’Orbigny to Acteeonma, although no decided proof ean be given that they are not 
Conua. The Conua ? mmimua of d’ Archiac belongs probably to Cylmdritea or to an 
allied genus of the Opisthobranchia. 


* Pal. Suisse, 3. Ser., 2nd part, 1864, p. 689. 
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XII. GOSAVIA, Stoliozkay 1866, 

Sitzungsbericlite k. Akademie der Wissenscliaften, Wien. Yol. LIE, Berision. p. 76. 


Go 9. iesla convolwta, twrhinata,'V>Uimo cMzfractu Uwerae-comco ; aperiura 
angmta elongaiaquey baai emargmata; labro prope wktwrmn, imitmato, Idbio^pUooiOt 
pliois awterioribtta fortioribm. 

The characteristic distinction of the genus Goacma, which has been proposed 
by me in the reyision of the GK>sau Gastropoda (1866, loc. cit.) for a species previ* 
ously described by Zekeli as Valuta squamosa, consists in the plication of the iimer 
lip. The form of the shell is quite similar to that of a Conus, and also the notch 
of the outer lip near the posterior suture, when compared, for instance, with Conus 
marmoreus and others. The spiral striation seems to be rather peculiar, although 
indicated in a few species of Conus. The folds belong to the callosity of the inner lip, 
and have nothing to do with the striation, so that through this development a certain 
transition seems to be formed from the Conidm to the Volvtidm. Attaching 
great importance to the characteristic form of the shell of a Conus, we think 
it rather more probable that the animal of Qosavia was more like that of a species 
of this family, than of the Volutidje or TLEVROiomuM, between both of which it 
seems to form a passage. 

The long-knowm C. iuhercnlatus is most nearly related, in its ornamentation, to 
Oosamia, but no plaits have as yet been observed on the columella of this species, 
although there is no positive proof that they do not o:sist. Our Indian fossil is the 
second known cretaceous species of this genus, the first above referred to, Qosav. 
squamosa, having been described from the Alpine Gosau formation, which may be 
considered of about the same age as the cretaceous deposits of South India. Another 
cretaceous species which may belong to the genus is the MUra JLimburgensis, Bink- 
horst (Monog. foss. Limburg., p. 6(>, PL II, Pig. 8) ; but this species, as described, has 
plaits only in the middle of the columeUar lip, with a remarkably different kind of 
disposition, and has apparently no notch on the outer lip. 

I am not at present aware that cither in European or American tertiary strata 
any species occur, which could justly bo referred to this genus, but it seems to have 
been much more numerously represented in the older tertiary beds of India. It is 
not improbable that the existence of several species in European tertiaries also, 
may, after a time, be established. Any person who has given attention to this 
matter will have seen, that the greatest care is required in the preparation of a 
specimen in order not to injure the columeUar plaits. It would indeed necessitate 
the admission of no ordinary succession of phenomena, if it were reaUy a fact) that 
forms which existed during the cretaceous . period both in Europe and India, should 
have so largely increased in number in the latter portion of the earth’s siuface, while 
they disappeared altogether from the former, although at the same time the eocene 
fatmee of both countries afford many very striking similarities, and not a few speciffo 
identities. . 
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D’Archiac (Groupe Nunuuulitique de I’lnde, 1853) describes tbe following 
species, which I do not see how to separate from Oosavia, but which exhibit 
Very remarkable differences from Valuta, or any other known volviisje, both as 
to their form and the distribution of the columellar plaits over the whole extent 
of the inner Up, the anterior plaits being always the strongest : Valuta dentata, 
SoVM (jiao dt. 324, PI. 32, Pig. 2, PI. 33, Pig. 11) ; V. Haimei, D’Archiac (p. 325, 
PI. 31, Pigs. 26 and 27) ; V. Siamandai, D’Arch. (326, PI. 31, Pig. 25) ; V. muUi-deniuta, 
D’Arch. and Haime (326, PI. 32, Pig. 1) ; V. Mumherti, D’Arch. et Haime (327, 
PI. 34, Pig. 9) ; V. Salsemia, D’Arch. and llaime (328, PI. 34, Pigs. 10 and 11). There 
may be a doubt whether the beds from which these have been obtained be truly Num- 
muUtic. On this point I can only refer to the repeated statements of D’Archiac, 
that NummuUtes occur with them. And if in other respects these beds contain 
NummuUtic fossUs, i. e., are eocene, there is no reason for doubting that those shells 
must be of the same age. We have in our (Geological Sun'ey) coUections good 
specimens of Val. dentata, and these arc generically identical with the cretaceous 
Gaaavia : of the other species, I have seen only doubtful casts of V. multidentata. I 
may, however, take this opportunity of mentioning, that I know of several strong 
indications of the occurrence of cretaceous deposits in the Punjab and Scindc. 

The sole Uving representative of Gasavia appears to be Imbricaria, Sebum. 
(Conahelkc, Swains). Neglecting the notch on the posterior lip in the former, 
and its interior crenulation in the latter genus, the resemblance is indeed very 
marked; and as the animal of Imbi’icaria and Cylindra arc in some respects 
different from other mitrinm, it may after a while bo found convem'ent to unite 
these three genera into a separate group, placing them intermediately between 
the CoNiDjE and Volutid^. When the teeth in any of the species of the two 
last mentioned genera have been recorded, it can then be easily settled whether 
they are better kept separate, or be added as a sub-division of the Conidje, to 
which, I cannot help thinking, they seem to have more relation than to the 
of the VOLUTIDJS, 

m 

1. Gosavia. indica, Staliczka, PI. VI, Pigs. 3, 7, and 8. 

Gas. testa conica, elangata, spira brevi, acuminata, fere terliam partem . talim 
altitudinis fomia/nie ; anfraclibm senis sen septmis, sutura impressa sejunctis, superne 
panim excavatis, infeme sen prope medium carinatis: carina tuberculata; mperficie 
spiraliter striata : striis latis, prope suiuram atque in carina ternis tenuioribm, trans- 
versatWus parlim interruptis, nanmmqttam lamellosis ; apertura angusta, recta; lahro 
nntice pradueta (Fig. 5. a.J,pastice ad carinam insinuate; labia callasa, muUiplicata ; 
plicis 'anterioribus forlwribus, appraximatis atque obliquioribus quam poslerioribus ; 
canali ad terminaiionem {fj emarginata. 

Height of last whorl of the largest specimen found, 45 mm. and probable total height 65 mm. 

This speeies in many respects resembles the European Gasama squamasa. The 
spire is elevated, consisting of six or seven volutions, the last of which* measured 

u 



74 


CRETACEOUS GASTROPODA 


about two-thirds of the total height; they are separated by a deep sutural impression. 
The upper portion of each whorl is somewhat excavated, to which follows, under 
the middle, a rounded keel ornamented with 12-15 sharpened tubercles. The 
entire surface is covered with spiral striae, which are above on the excavated portion 
and on the keel much thinner, on the last whorl broad and flattened. Where they 
are crossed by the lines of growth, they present a scaly laminated structure,' if ^well 
preserved, otherwise the striae appear to be granulated or at least somewhat thick- 
ened at short intervals. This kind of ornamentation is exactly the same as in 
Goaama squamosa. 

The aperture is narrow and straight. The outer lip is expanded anteriorly and 
deeply insinuated posteriorly on the keel ; the lines of growth being bent in the 
same manner and the successive stages of growth producing the tubercles on the keel 
corresponding to the emargination. The inner lip is rather thickened, especially 
anteriorly, and plaited over its entire extent ; the upper plaits are thin and distant, 
the anterior becoming however very thick and strong, and gradually more oblique, 
as they approach the anterior extremity, which unfortunately is not perfectly presented 
in any of our specimens, but it could scarcely differ from that of Cotms. There are 
generally about eight or nine plaits, the three upper ones thin, the five or six lower 
ones stronger. I have not been able to trace in the European G. squamosa more 
than three strong plaits, but there may be some more thinner ones. Besides this, 
the European species differs by having the keel ornamented with more numerous 
and thinner tubercles, placed nearer to the upper or posterior suture, the reverse of 
which is the case in the Indian. 

Localities. — ^West of Kullygoody, near Serdamungalum, and between Andoor 
and Veraghoor ; not uncommon. 

Formation. — Trichinopoly group, but close to the boundary of the Arrialoor, with 
which the light coloured sandstones agree better in their mineralogical characters. 

VIII. Family,— VOLVTILJE. 

The three groiips of shells, known under the generic names of Voluta, Mitra, 
and Marginella, as introduced by Lamarck, are commonly regarded as the chief 
representatives of this family ; but there exists no little controversy on the subject 
of the classification of the forms, which ought to be admitted or excluded. 

All the shells belonging to the three genera named above have a ceriaim solid 
structure, tlie surface hemg often totally or partially covered with a thin enamel 
coating as in the CrpRnioM; the sj^re is generally very short as compared with the 
size of the last volution ; the anterior extremity is notched and occasionally piiodnced 
into a short canal, and the inner lip is provided toith columellar plaits in all stages of 
growth. 

Several families have been established, more on account of some differences 
which occur in the animals, than in the shells, although none of these seem to 
justify the necessity for such a step. The considerable difference between the animals 



OF 30UTHEEN INDIA. 


75 


of Mitra and Vohda lies in the dentition ; the teeth in Mitra being in three series, 
and in Volvia and Margimlla in only one. I shall, however, further on notice a 
few points, which would appear to be more conclusive that Mitra ought to be 
classed with the Volutid^, rather than with the FasciolauidjE, as proposed by 
Gray. 

^Viewing the large number of fossil species described under Mitra and Valuta, 
we may without hesitation assert, that it is impossible to carry out such a distribu- 
tion into families, where often even the generic determination of species must 
remain doubtful. It would' appear to give a sufficient exposition of these difTcrcnccs, 
if we accept four sub-families, viz., MAuaiNELiiN^, volutins, volutomitein^ and 
MiTEiNAi; and we sliall therefore treat them accordingly. Deshayos recently* 
admitted Valuta, Mitra and Calumhella into the family of Volutidae, and strongly 
advocates the exclusion of Marginella. He criticises Dr. Gray’s classificatory 
changes very sliarply. These, however, ought rather to be duly acknowledged, as 
indicating a steady progress in science ; for it yet remains to be seen, how many 
followers Deshayes will find for his own classification. 


a. Suh-family,—MAR GINELLINjE, 

The animals of Marginella and allied gonoia are no doubt closely related to 
those of the Cypemidm, the tentacles being long, close together, bearing the 
eyes near then’ basis, or within the firet half of their length, above and externally on 
small bulgings ; the siphon is oT moderate length, simple at the base ; the teeth on a 
lingual membrane, band-like, with numerous conical dentitions (resembling in 
form the lateral teeth of the cypemisje) ; foot large, expanded, truncate in front ; 
mantle enveloping the greater part of the shell and covering the same with an 
enamel coating ; no operculum. 

The shells are muallg of small size, solid, ventricose, strongly involute, and, in 
full grofm state, occasionally even convolute ; exterior siirf ace mostly smooth ; ante’- 
rior extremity not produced, only notched ; mouth linear, outer lip often thickened 
and toothed mternally, inner Up always with numerous plaits in all stages of growth. 

The MAEoiNELLiNAi as restrjctcd exliibit a great variety of form, and there 
appears every reason why the old genus Marginella of Lamarck ought to bo sepa- 
rated into several smaller divisions (some of which arc very characteristic, as stated 
by H. and A. Adams) under Marginella and Fersioula. There is, however, no 
inducement for us to enter hero into any discussion as to the value of those so-called 
sub-genera. Besides the species quoted by Adams under Marginella and Fersicula, 
W'e think only those of Volvaria and Volvnrina, Hinds, have to bo admitted within 
the limits of this sub-family. The genus Volvaria ought to be restricted, as 


* Paris fossils, 1805, III, 572, 
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Desliayes very properly observes (vide Anim. s. vert. bas. do Paris, III, p. 641) to 
those species only which have the margin of the outer lip not thickened, while for 
those forms which have a thickened outer lip, like Margmella and others, but only 
a few anterior plaits on the columella. Hinds’ name Volmrma could remain in use. 
Gray (Guide, 1857, p. 30) retains Volvarkt in the same sense, and does not 
acknowledge any living representative of the genus, while Deshayes knowsKwo 
living species, one of which is the Volvaria pallkla. It cannot be questioned tliat, 
as regards the general form of the sheU, the fossil genera ActaonelUi, Volmlhia, 
Cylmdritea and others show the greatest relation to Volvaria and Volvarina\ there 
are, however, some very important reasons, which urge the classification of these 
fossils in the group Oi’isthobranchia. We have aheady (page 68) referred to 
Erato, Risso, advocating the view of its belonging to the Cypumidm. Pachyhalhron, 
Cask, appears to be more successfully classed by Gray and Chepu in the family 
CaSSIDIDjE. 

As I have already stated, Deshayes is determined, after a repeated and minute 
examination of the foims of all the mauquyellinas, to class this group of shells nith 
the Cypemid^, Deshayes proposes this, I believe, only on the ground of the 
external similaiity of the animals in. preference to all other distinctions. L(;t us 
consider the animal first; In MargineUa (restricted) the animal has long tentacles, and 
an expanded mantle, enveloping the shell as in all other Cypbmidas, but the mantle 
is quite as much expanded in the true Volutivje also (as for instajicein several of the 
species of IIclo and Scapliu ) ; it is, however, always smooth on the exterior surface, 
and not provided with those filauunitaus appendices, Avhich are veiy characteristic 
for by far the greatest mmiber of the Cypeasidab. If the hmgth of the tentacles 
(and they are not so very long in several other tme MargineUa^ ought to be taken 
as a conclusive distinction, how is it possible for Deshayes to maintain the unity 
of the genus MargineUa, and not to separate even generusally Versicnia, the animals 
of wliich are decidedly more like roLUTiyjE Wxan cyprauxm ? Looking fuithcr to 
the dentition of the radula, we find no support whatever for such a transfer of 
Margmella to the Cypraeib^. The shcU of MargineUa, which has columellar plaits 
during all stages of growth, is by this character alone decidedly more nearly related to 
the VoLVTiVM than to the Cypraeidac, in which the dentition of the margins appears 
only in stages of maturity. Besides this, the outer lip in many MAEOiKELLmM 
has only a thickened and shelving outer edge and is not involute, as, without 
exception, it is in the Cypemidje, 

Not many fossil species of the Marginellinee are known. They appear to have 
been more numerous in the eocene period than in the neogenc, but none are as 
yet known from the cretaceous strata. The single species MargineUa involuta, 
Zckcli,* from the Alpine Gosau deposits has been shown to be a Cyprasa, or at 
least to belong undoubtedly to the sub-family cYPEJEiNJs.i 

* Abh. Geol. Reiche Anst. Wien, 1852, 1, p. 65, PI. IX, Fig. 11. 

t SiUb. Akad. Wien, 1865, Bd. LIl. Revision etc. p. 64;. 
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We accept this sub-family in the same sense as Adams* Volwtidjb, Gray's 
voLXJTiNJB or Chenu’s VohUa “with a large number of sub-genera ; and as all the 
principal forms are amply illustrated and noticed in Chenu's Manual, it will be suffi- 
deitt to refer to that publication. 

Chenu enumerates sixteen sub-genera, the greater part of which, we think, 
ought with full reason to be admitted as equivalent to generic distinctions ; it will 
even be necessary to increase this number, when all the known fossil species shall 
have been properly attended to. Further sub-divisions of the whole group, as those 
of TEXiyjB, etc. Gray, or ctmsinue and zidojsunjb, Adams, may be convenimit, but the 
characters upon which they are based seem to depend very much on local modifi- 
cations of one and the same shell (as iu Cymb, proboscidale, or in Melo efhioj^a) 
and must, therefore, always be of subordinate importance. The known fossil species 
do not give much support to these minor sub-divisions, although I have no hesitation 
in saying, they may be found both convenient and useful. 

The nnimnlH of the rozuTiNM are all remarkably similar in form ; they have a 
large head with short stout tentacles, distant at their basis and united by a broad 
veil forming a hood over the head ; the eyes are usually on thickened bulgings 
behind the base of the tentacles ; the siphon is of moderate length, usually re-curved, 
and with more or less developed auricles on each side of the base, sometimes par- 
tially connected with the veil. The mantle is enlarged all round, as in Cambium, 
Melo and* others, covering the greater portion of the outer shell-surface with 
enamel, similarly to what has been already noticed in the maroinsllism ; but it 
does not seem to have any filamentous appendices on the exterior surface, as in the 
CYPnjEU)^. Sometimes it is expanded only on one, the columellar side, as in 
Volatella, D’Orb. The foot is generally of a simple triangular shape, adapted for 
creeping, truncate iu front and prolonged posteriorly, as in the greater number of the 
remaining sub-families. 

Thu teeth are on a lingual membrane in one series only. A homy operculum 
has been observed by Gray iu the genus Voluta, as restricted to species like V. rmmea, 
and lately by Crosse in several species of I^ria. (Vide Journal dc Oonchyliol. 1866, 
3 ser., Vol. VI, p. 106.) 

The variety in form of the shells is very great, but they are so gradually con- 
nected with each other, that very great difficulty is experienced even in separating 
the known living species into the genera, as given in Chenu. A marked character 
of the shell of all roLvmrx is the relatively great size of the last volution, the 
ma/mUlate apex, emd the a/nterior plmts qf the columellar lip being stronger than 
the posterior. Only where these characters have been observed, does there seem to 
^be full reason for referring the fossil species to this sub-family. Of the cretaceous 
species many belong to FolutUUhes and Jnjria (the same is the case with the 
lower tertiary species) : these two genera are, however, exactly those which form 
a gradual passage to the Fasciolasidjs and the mitsinjb respectively. When in some 

w 
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q[>ecies of Lyina the plaits are not well developed, or in the fossil state not exactly 
to he observed, there is no possibility of distinguishing those shells fijom others, 
which are attributed to Tmrwula and other genera of the MirxarjB. As to Fawio- 
laria and V 7hitilithes, the more elongated and narrour canal and the greater height 
of the spire of the former usually serve as more easily recognized differences.* 

Looking to all the known cretaceous species of the rozuTnrje we venture to'^y, 
that besides Fokitilithes and JOyria, which are the most numerous, several other genera 
appear to be represented. In spite of the greatest and most marked resemblance in 
the exterior form of the shells, there is very often a smaller number of oolumellar 
plaits to be observed, as compared with the recent representatives. We can scarcely 
think that this character, which is so very much dependent on the good preserva> 
tion of the fossil, could be admitted as conclusive, although the difference ought 
always to be recorded. Several of the cretaceous species may form new generic types. 
We cannot, however, anticipate much success in an attempt to classify the known 
cretaceous species, in accordance with the present state of conohological science, 
because many of them are known only from very deficient specimens, and 
until this be remedied, the general term Fbluta will often be most acceptable. At 
the same time we should not feel justified in reporting on such interesting material, 
belonging to the volutins, as we have from the South Indian cretaceous rocks, 
did we not avail ourselves of the opportunity of showing, that such a division into 
more specified and restricted genera is not only necessary, but that the existence 
of such distinctions can be traced even in this remote period. We fibal] there- 
fore carry out this division in our special case, so far as it appears advisable. 

Deshayes, as usual, very much favours the unity of a ‘ grand’ genus Voluta 
in liamarck’s sense, although it is difficult to see with what advantage. It 
cannot be said to add to our detailed and specified knowledge, though no concholo- 
gist will deny, that all the numerous species described and known as VoUita^ belong to 
one group. The question will soon be reduced again to what authors may choose to 
call a genus, or a sub-family, family, or tribe. On page 583, M. Deshayes himself, after 
having discussed and established the unity of the genus Voluta, proposes Ave divi- 
sions or groups of this Voluta, and says they appear to be * useful,’ as we thinlf no one 
will hesitate to admit. But if ‘ useful,’ they must be definable by some character- 
istic distinction ; and if this be once admitted, the desirability of a sub-division 
of Lamarck’s genus Voluta is abundantly established. Only the fer less import- 
ant question will then remain, whether wo prefer to call such grou^ by a fixed and 
definite name, or to mark them by a letter a, b, c, &c., and whether we carry the 
definition to a greater or lesser degree of strictness, for the convenience of further 
determinations. I believe it to be merely a matter of opinion and convenience, as 
to which of these systems tends most to our progress in the knowledge of different 
types of shells. I am of course well aware that many conchologists believe them-, 
selves fully satisfied, that the genera in our zoological and botanical literature are 
and must be more than groups of necessary convenience, but it will soon be very 
difficult for them to find much support for these views. That this — I mean mere 
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oonyenience — actually the case with many of our so-called genera of tihelUt cannot 
be questioned, but it is the study of the development of organic beings, which must 
be the essential guide in adopting a nomenclature in accordance with the progress of 
natural science. 

Pictet enumerates (Mat. Pal: Suisse. 3 me. ser., 2 pt., pp. 679 — 681) 42 cretaceous 
Bp^es of VoVuia from Europe, and several from other countries. But these numbers 
must submit to very considerable changes. We shall note here the principal alter- 
ations which seem desirable, and some additions which have been made known since. 

The first 12 species noticed by Pictet — ^if Gueranger’s and D’Orbigny’s species 
(in “Prodrome”) be correct — ^will probably stand. The 'Valuta elongata, D’Orb. 
(see Fulgurcma id. page 87) is not identical with Fa»ciolaria elongata. Sow., which 
species must provisionally remain as a Faaciolaria. 

Valuta deperdUa, Goldfuss, is probably a Fulgwtaria. 

The next six species, from the German cretaceous deposits, are all more or less 
• doubtful, but nothing can be done with them at the present. Extensive compari- 
son and careful examination of better materials wiU alone enable a final disposal of 
these doubtful names. 

The species given by Pictet as Nos. 20 — 36 and described by Zekeli from the 
Gosau deposits have been critically examined by myself,* and reduced to the follow- 
ing species : Valutilithea feneatrata, Zek. ; Valuth. amta. Sow. ( V. auhacuta, D’Orb., 
V. Bronm, fmhriata and gibbaaa, Zek.) ; Valuth. Cdaparini, D’Orb. ; Valuth. pM- 
guraria) elongata, D’Orb. ; Valuth. casdfera and caiinata, Zek. The Gosau deposits, 
therefore, add only four new species to the number already known. 

Muller reported four additional species from the cretaceous beds near Aachen 
(Aix la Chapelle), of which the Vol. cingulata and Benedeni are rather more like 
Faaciolai'us, although they may belong to Valutilithea or an allied genus. Mitra 
Mwrchmm of Muller, belongs probably to Fulguraria, and it is even very ques- 
tionable if it be really different from Ful. elongata, D’Orb. The Mitra pyrulu 
formia, Mtiller, probably belongs to our new generic type, Ficulopaia, in which case it 
must be transferred to this sub-family. Careful examination would also seem to 
Turin g in a similar change with Melongena rigida, Muller (ibid. p. 78, PL 3, Pig. 22), 
which may belong to VolutilUhea. Thus the number of species from Aachen may be 
five or six, when these proposed alterations can be better established. Binkhorst 
desmbes, inok^tion to the Valuta deperdita, Goldfuss, three new species, of which the 
V. monodmta^verj much like the Gesau V. amta. Sow., and may prove identical. 

With these alterations we admit not more than about 32 species as at present 
known from the cretaceous rocks of Europe, and of these, I believe, only one is as 
yet known from England. 

The Valuta rigida, Baily, from South Africa, has been identified by me with a 
, South Indian Faaciolaria, but, on the other hand, three species have to be noticed 
from Algiers, described by Coquand.! These are Valuta Bay lei, algira and pttsilla. 

* Sitzb. Akad. Wien. 1865, Bd. LII Bevision, pp. 70, &c. 

t Geol. et. Paleon. Constantine, 1862, pp. 182 and 183, PI. II, Fig. 11, PI. V, Figs. 10 and 11. 



80 


CRETACEOUS GASTROPODA 


Prom America a large number of forms belonging to this Bub-&mily is known. 
Gabb, in bis catalogue,* miumerates three species o£ Vohtta and ten species 
VoMilitheB. But 1 am afraid that all those species with **siu^Eice markings 
unknown,” and represented in outline only (such as V. hvpUeatay namtat 
will ever remain dead letters to any subsequent observers, unless better des« 
oriptions and figures, or rather better specimens, be supplied. In his Falseontoltigy 
of California (I, p. 102) Gabb describes one species previously named by 
Shumard, VolutUUhea ( VoUttalUhea, p. 243) Ntwarroemia. Other American species 
may have been published, which 1 have not had an opportunity of becoming 
acquainted with. 

The ten Indian species described by Prof. E. Porbest have, during our recent 
examination, led to a totally different arrangement firom that proposed by D’Orbigny. 
I have retained only four of E. Porbes’ species in this sub>family. The 
V. TrwMmpolUenm I have identified with Fulguraria elmgatai two species, 
V, septemooBtata and emota of Porbes, I have not been able to identify at all, nor 
can I add anything to the knowledge of them. They must stand provisionally as 
placed by E. Porbes. Voluta citharma I have transferred to the sub-family mitsisjb 
and V. Ccmideo and brev^licata to the Cancellasid^. On the other hand, I have 
added to this sub-family the Pyrula Pon4icherrienai8, Porbes, under a new generic 
name, Fioulopsia^ and nine other species chiefly belonging to I^/ria and VoVutilithea, 
Thus the total number of roLUtiNAs, from the South Indian cretaceous rocks, as given 
in this paper, amounts to fifteen species, which will be found described under the 
following names : Soapha attenmta and gravida; Melo pyrifornm ; Ficulopsia Fon- 
dicherriensis : Fulguraria elongata wad. multiatriata ; VoVutUithes accumalataf lati- 
septa, muricata, radula ; Athleta purpurformis and ecroMoulata ; Ipria gratmlosa, 
crassicostata miformosa. 

Supposing now that the determinations, as here given, are, at least witii regard 
to the sub-family, correct — a supposition which I believe is fully admissible on 
this point— and allowing on the other hand for the small area, wherefrom these 
fossils have been obtained, we may still without much hesitation form the con- 
clusion, that the East had already during the cretaeeom period a richer fama 
VOLUTINS timi the West, an observation which holds correct also during the present 
geographical distribution of the different species. The volutin je were fast disap- 
pearing from the Western seas, and were^gradually more limited to those of the 
East, most probably, because the Eastern waters had preserved a higher temperature. 
So, for instance, the Vienna basin was inhabited during the miocene (neogene) period 
by several species of volutisje. while almost every trace of them disappeared in 
the Mediterranean Sea. Similar observations have been made in other parts of the 
European seas. 

I may take h^ the opportunity (ff mentioning, that several species of 
roLUTiNJE are known to occur in the cretaceous deposits of the Nerbudda valley 

* Froo. Am. Phil. Soo. VIII, pp. 149 and 160. 

t Tnoa. Oeo. See. Lwdon, Snd. Ser. TII. 
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and near Chemi-Poonjoe (North-East Bengal), the fossils of both of these localities 
awaiting examination as soon as those of the South Indian cretaceous deposits have 
been completed. 

Wo have thus about 64 species of volvtinm known, from, cretaceous deposUSt 
of which not a single one has yet been found to occur in the lowest cretaceous or 
Neocomian beds. It is also very remarkable that, except some doubtful casts, no spe- 
cies have been traced in the lowest beds of the Indian cretaceous deposits — ^the Ootatoor 
group, although several species arc well known from the cotemporancous (?) beds, 
containing AmmonMes mjlatus, MantelU, Sfc., in European districts. It must not be 
forgotten, however, that in other respects also, our Ootatoor beds have yielded only a 
small number of Gkustropoda and LameUibranchia, and these for the most part 
only in poor casts. We are thus led to expect, that this discrepancy will find its 
solution rather in a local geological explanation, than in any difference of time, as 
would be suggested by the present definition of the several groups.- 

The Melo pyrifomiis and Ficulopsis Fondicherriensis have, it is true, been found 

in the Pondicherry sandstones, which arc usually classed in the Valudayur group, 

but as I have already stated, there is some discrepancy in the distinctions of the 

different strata of these sandstones, and among the so-callcd Valudayur group beds 

of more recent date, corresponding in ago with the Arrialoor group, seem to be still 

included. Equally doubtful is the occurrence of Fulguraria clongata in the 

% 

Ootatoor beds. 

Wc shall now proceed to a more detailed description of the species, co nfining , 
however, our remarks only to Ihose genera which are represented in the present 
scries of our cretaceous fossils. 

XIII. SOAPHA, Klein, 1753; Chay.im CV 

(H. and A. Adams' Genera, 11, p. 61G, Appendix 1 : Gray’s Guide, 1857, p. 33.) 

The four sub-genera distinguished by Gray in this genus can be only approx- 
imately defined, and in the determination of the fossil forms, there seems scarcely 
a possibility to retain them, unless our materials are very much more complete than 
now. From the want of the small posterior plaits on the inner lip and of an oper- 
culum, there is full reason to separate tl^se forms from Valuta proper, to which they 
are most nearly related. The shell is usually smooth or only obsolctely sulcatcd 
spirally ; the number of columeUar plaits varies from three to five. 

I do not know a single cretaceous species, which could with any certainty be 
referred to this genus; and even of the two, which we here refer to the same, only the 
Sc. gramda has strictly speaking claims to it, the form of the shell of the second 
species bdng rather unusually much elongated. But as the other characters agree, 
•it may stand here provisionally, until fuUy preserved specimens settle the question. 
The Vohi,: Mequimmm, D’Orb., presents a similarity in ornamentation, but the general 
form is so very different that the species, as it appears to have been based upon a 
rather perfect specimen, may better be retained as Volutilithes. 


X 
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1. ScAPHA ATTENUATA, Stoliczka. PL VI, Eigs. 4 and 5. 


Scaph. testa ovate ehngata ; anfractibm aeptenie, ad vatwram mpreemt 
IcevigatiSt supra medium tuberculatis : tubereulis crassis, antice in costas prolongatis^ 
attetmatiSf ovrciter octonis in uno circuitu ; ultimo a^fractu spir<B in altitudine fere 
equali; apertura compressa^ antice effusa^ in labii margine plicis ternis oblv^ptis, 
conspicuis ornata ; canalihrevi. 

Spiral angle about 35^ ; sutural angle 13°. 

Height of last whorl : total height of shell (considered as 1*00) 0*48. 

An elongated shell, composed of about seven yglutions, the last of which is 
nearly of the' same height as the spire. They arc slightly convex, contracted at the 
postenor suture, and each of them ornamented with 8-9 strong, above the middle 
rather sharply tuherculated, ribbings, which on the last whorl do not extend ante- 
riorly beyond the middle. The surface is only obsoletely spirally sulcated. The 
margin along the suture is occasionally thickened, and the keel below the same on 
the last whorl smooth, losing aU the previous tuberculations (as seen in Pig. 5). 
The aperture is equally elongated as the shell, laterally compressed, the canal being 
comparatively short. On the inner lip three oblique folds have been observed, the 
fii’st anterior being the strongest. 

The specimen represented in Pig. 4 is, except on the apex and the extreme 
margin of the outer lip, quite complete. ThjB more elongated form combined with 
a different shape of the whorls, and especially the rib-like tubercles, do not admit of 
our uniting this form at present with the Scaphee gra/cida, which also differs by a 
larger number of folds on the columella, being four, while in the present species 
they do not exceed three, of which only the two anterior arc stronger. The elongated 
form does not agree with living species of this genus, as already stated. 

Jjocality. — Kolakonuttom, from a yellowish clayey sandstone, and cast of 
Anapaudy ; few specimens were found. 

Formation , — Trichinopoly group. 

2. ScAPHA GEAVIDA, Stoliczka. PI. "VI, Pig. 6. 

Scapli. testa ovata, crassa, spira hrevi, suhacuta ; anfractUms Iceviusculis, prope 
medium angulaiis atque tuberculatis : iuher^lis cirdter 8 im tmo drewitu, antice ver- 
sus in costas plus minusve proUmgatis, crassis ; labio antice quadriplicato. 

Spiral angle 65°; sutural angle 14°. 

The shell of this species is somewhat thicker than that of most of the living 
species, but the broadly ovate form is the same. The whorls are angulated near the 
middle, and each provided with eight or nine strong and thick tubercles, which are 
prolonged anteriorly into as many short ribs. On the last whorl, which is higher 
than the spire, these ribs disappear gradually towards the anterior termination. The' 
sutures are undulated according to the elevations of the ribs ; the shell is otherwise 
periectly smooth, save the fine strim of growth. The inner lip exhibits four oblique 
folds, the first of which on the edge of the canal is the smallest and the next the 
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strongest. Of this species we know only the figured specimen, which, although 
characteristic enough, is in many respects imperfect ; the termination of the anterior 
extremity and the outpr lip no^ being preserved, have been restored in outline 
according to their probable shape. 

Locality. — From a white sandy limestone near Nimyoor in the Trichinopoly 
disffict. 

Formation, — Arrialoor group. 

XIV. MELO, mrnphrey, 1797. 

(H. and A. Adams' Genera I, p. 159 ; II, p. 616 ; Chenu's Manual, I, p. 186.) 

• 

The ventricoae form and the calloae covering are characteristic for the species 
attributed to this genus, in which certain sub-divisions, at least two, according to the 
presence or want of spines on the posterior portion of the outer lip, must be allowed 
to be of great donvenicnce ; it would probably be better to retain only the species 
with the former character under the name Cynibrnm. There are several upper and 
lower tertiary species, wliich belong to this genus, but the cretaceous species to be 
now described is to our knowledge the only secondary representative. It bears in 
every respect the characters of the genus, and is on the whole much like our 
MeU) indica of the neighbouring seas, so much indeed, that this can be regarded as 
only an oiFspring of the fossil species. 

1. Melo PYEiyoRMis, Forbes, sj>. PI. VI, Fig. 9. 

18'16. VoliUa pyriformU, Forbes, Trans. Gcol. Soc. Lond. VII, p. 130, PL XII, Fig. 1. 

„ „ D'Orbigny, Gabb, Pictet and otbers. 

M. testa pyrtformi, spira breviasima, late conica, callositate pins mimme tecta ; 
anfractibus quinis, fere plants, sutura impressa sejimetis, primis mamillatis ; ultimo 
injlato, cmtice valde prolongato, attenuato; superfide polita, Uemsskna; apertura 
elongata, postice acuta, antice effusa; columella callosa, quadriplicata : plicis antice 
versus obliquiordnis atque fortiorihus. 

Spiral angle 90° — 100°; sutural angle 5° — 8°. 

Height of last whorl ; total height (taken as 100) 0’80— 0'90. 

This fine species approaches, as already stated, very closely to Melo indica, Gmel., 
one of the typical forms of this genus. !tfbe embryonal whorls are somewhat enlarged, 
resembling a mere globule ; the others are nearly plane, and impressed along the suture, 
somewhat contracted about the middle ; the last whorl envelopes the greatest por- 
tion of the previous, leaving a very short broadly conical spire visible. Usimlly 
there are only about five volutions present. The shell is very thick throughout, but 
especially along the suture, where it reaches high up on the preceding volution. 
In a perfect and probably full grown state, it was covered with an enamel coating, 
giving thus to the surface a smooth and polished aspect, in which case the sutures 
are marked with only obsoletely impressed lines. When this coating is removed, 
the fine striae of growth and also the sutures become clearly visible. 
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The callosc isner lip exhibits four plaits, which become gradually more oblique 
and at the same time stronger towards the auterior emargination of the aperture. 
The first fold next to the canal is the least visibly on the aperture, although it is 
the strongest more internally. The margin of the outer lip is somewhat enlarged, 
and, so far as can be seen%rom some fragments, sharpened &om inside. 

The largest specimen from Pondicherry is in the Madras collection : it meases 
95 mm. in height and 65 mm. in width on the last volution. 

Localitm. — ^West of Kullygoody and Pondicherry ; not common. 

Formation. — ^Trichinopoly and (?) Valudayur groups. 

XV. EICULOPSIS, Stoliczka, 1867. 

Ficulop. testa ppr^ormi, antice atienmta, postice mjlata; spira hremsima\ 
stipefftcie spiraliter atque transversim striata vel costulata ; colmiella orassa, extm 
atquc antice crngulata, intus applanatat plicata. 

Under the above name, I propose to class the Indian species described and 
figured by Eorbes as Pyrula Pondiclierrien^s and figured by D’Orbigny as Pymla 
Carolina. The shell exteriorly in form and appearance does not differ from typical 
species of Ficula as restricted {Pyrula or Sycotypus) being reticulated on its 
surface and having a very short spire. While, however, the columellar margin in 
Ficula is very thin, it is in Ficulopsis very thick, externally angulated, inter- 
nally flattened and provided with a number of plaits, of which the anterior are 
the stronger. This sufficiently justifies the placing of the genus among the 
TOLVTiNJE. In this respect Ficulopsis may be said to combine the cliaracters of 
Melo and Fulguraria, agreeing with the former in general form and with the latter 
in its ornamentation, and especially in the characteristic flattening of the anterior 
and inner portion of the columella. 

The aperture is very long and of the same shape as the shell ; anteriorly it is 
gradually narrowed, and at its termination no doubt emarginate (our specimens are 
not quite perfect at this point). It is difficult to say whether the posterior notch qf 
the outer lip, which exists in the species now described, ought to be included in the 
generic characters or not ; it would probably be better not to do it at present, until 
some other such characteristic forms have been made knoum. 

I am not aware of any fossil species, which could be fairly attributed to this 
genus, unless the JlBtra pyruliformis, described by Miiller (Petref. der Aachner 
Kreide-formation, II, 1851, p. 23, PI. 3, Pig. 25) from the cretaceous deposits near 
Aachen, belongs to it, which does not appear unlikely. 
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1. Ficttlopsis Fonsicheebieksis, Forbes, sp. FI. VI, Figi^. 10 and 11. 

1846. Pynda Pondieherrientia, Forbes, Tians. (Jeol. Soc. Lend. VII, p. 127, PI. XII, Kg. 19. 

1847. ' Pyrvla OmrcHxna, D’Orbigny, Toy. Astrolabe et Z414e, Pal. PL II, Kgs. 34 and 35. 

1850. „ „ D’Orbigny, d auetorum. 

Fio. testa elongate pyrtformi, spira bremssima, mucronSta ; ultimo anfractu postice 
mfldio, antice prolongato atque sensim attenuato ; superfide costulis spiralibas atque 
trausoersalibus fenestrata, costulis ultimis tenuioribtus atque in ^eciminihm oAultis 
nonnunqtiam suibdbsoletis ; apertura perlonga, postice emarginata, antice late ^usa ; 
labro ad suturam insinuato, antice paululum expmnso, intvs sulcato ; labio calloso, 
qui/nque-plicato, antice crassissinio, ad marginem exteriorem angulato, intvs applanato. 

Spiral ajigle 110°. 

Height of last whorl : total height (considered as 1*00) ... 0*91 

As regard tlie peculiar form of this species and its relation to others, we have 
already, in the remarks on the genus, noticed all that was needed. The five oblique 
folds are very distinctly visible, and it is even not impossible that there may be 
more of them. They disappear on the margin of the aperture totally, wliieh misled 
Forbes and D'Orbigny to describe the species under Fymla. The anterior portion 
of the inner lip is very much angulatcd exteriorly and strongly thickened ; the 
folds terminate over nearly its exitire extent, as may be seen from the Fig. 10, FI. VI. 

The transversal ribs are in young specimens of nearly equal strength with the 
spiral, forming on the plaee where they meet slight tuberculations and dividing the 
surface in regularly squaiish lacunas. In more largely grown specimens the .spiral 
ribs much predominate on the last whorl, occasionally alternating with secondary 
ribs. Besides these ribs there are striae of growth distinctly visible, being along 
the suture deeply insinuated and causing a similar cmargination on the margin 
of the outer lip. There arc four volutions visible on the figured specimen 
from Pondicherry, but the uppermost are devoid of the shell surface, for which 
reason it cannot be ascertained, whether the apex was mammiUated or not, hut if it 
w'as, as seems probable, it could have been only slightly so, as compared with 
other roLVTisjB. 

Localities. — Pondicherry and W. of Kullygoody in Trichinopoly ; at the former 
• locality the species appears not to be rare ; at the latter only a single fragmentary 
specimen has been as yet procured. 

Formations. — ^Valudayur- and Trichinopoly- groups. 

XVI. FULGURARIA, Schumacher, 1817. 

• {Fide Adams' Genera I, p. 1G5.) 

*• 

The principal ' characteristics of this genus lie in the elongated form, spiral 
striation, nnmerovs plaits about the middle on the inner Up, much produced anterior 
extremity with the columellar lip sharpened exteriorly and more or less flattened 
interiorly. 


T 
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There are only three species known living, and for the Fulg. dvMa H. and A. 
Adams propose the sub-genus Attrmia, although there seems to he scarcely a 
necessity for this, when the number and form of the columellar plaits actually 
varies in one and the same species, as appears to he the case. 

The two species wLtch we describe here under Fulgttraria do not differ as 
regard form and ornamentation in any way from Fulg. fulgurd, and they are botlt dis- 
tinguished by the sharpened anterior margin of the inner lip. In the living species, 
the inner lateral flattening and the central thickening of the inner lip is by no 
means so clearly developed, but it is distinctly indicated, and its form in the fossil 
species can be compared only witS that of the living Fulgurariai, 

One of the species here described, the Fulg. ehngata, D’Orb., has only three 
nearly equally strong columellar plaits, and the other, Fulg. muUiatriata, n. sp., has 
four, three of which are stronger and the last posterior less oblique. This — ^the 
number of columellar plaits — can hardly be said to be a generic difference between 
the fossil and living species. I have for that purpose compared numerous specimens 
of the living Fulg. fulgwa^ and I find that there is a good deal of variation to be found 
in the form and number of plaits, although I never found them to be less than five. 
Some specimens liavc distinctly three principal folds ; out of eight the two anterior, one 
between the first and second principal, and two behind the third being considerably 
thinner ; sometimes there are three smaller posterior and one between the second and 
tliird principal, so as to raise the number of columellar plaits to nine or ten. Other spe- 
cimens have the two first anterior small, the third is the strongest and more distant 
from the others, which amount to from two to fi^fe, becoming gradually thinner 
towards the anterior termination. Considering these changes of the plaits on one side 
and the great similarity of the entire shell on the other, I believe tliat the fossil 
forms ought not to be generically separated, for they must be regarded as the true 
cretaceous representatives of Falgwraria. 

Another point, which may be thought of great importance, is the thickening 
of the posterior margin of the outer lip, its partial insinuation and a corresponding 
curve of all the stria of growth below the suture. On account of tliis character the 
Fu.lg. elongata has been determined by Rdmer and others as Fleurotoma^ and in some 
respects it recalls Borsonia. The insinuations of the stria of growth may be, how- 
ever, readily observed in the living Fulguraria fulgura too, and they are inseparably* 
connected with the posterior constriction of the whorls ; the difference consisting 
merely in the stria being only a little more strongly developed near and at the 
margin of the aperture in large specimens of Fulg. elongata, than they usually are 
in Fulg. fulgura. 

There are only very few tertiary species, which appear to belong to Fulguraria, 
but a good many gf the cretaceous forms may be attributed to this genus, although 
they certainly require first a careful comparison as to their characteristio affinities with 
Fulguraria. We may mention MUra Murchieoni, Muller. (Petref. Aachner Kreidef. 
1851, II, PI. Ill, Pig. 23), if it be really different from the Fulg. elongata, D’Orb., 
about which serious doubt must be entertained ; Volut. Navarroensie, Shumard (Gabb, 
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Pal. Calif. 1864, I. PI. 19, Fig. 56), also a similar species to Fulg. elongata, but 
apparently with the transverse ribs very slightly marked, and the whorls posteriorly 
less constricted ; Voluta deperdita^ Sow. (Binkhorst, Monograph Cast, et Ceph. 
Limbourg, 1861, PL II, Fig. 7 and PL 6*^, Fig. 1) ; Volutil. EufmlenaiBf Conrad, 
(Jour. Acad. nat. sc. Phil. 2 Ser. IV, p. 286, PL 47, Fig. 1^) and others. 


1. — Fulgueama elongata, lyOrUgny^ wp. PL VII, Figs. 1 — 9, 

1843. Voluta dongata, D’Orbigny, Pal. Fran^. Gr^t. II. p. 323, t 220, Fig. 3. 

(non Faseiolaria el(mgata,%ow. 

1846. „ Triehirwpoliienma, Forbes, Trans. Geol. Soc. Lond. VII 133, PI. 15, Fig. 5. 

1865. VolutiUtheo elongata, D'Orb. sp. ; Stoliezka, Sitzb. Akad. Wien, Lll Bevision etc. p. 74, with references 

to previous authors. 


Fulg. testa fusiformi, elongata^ spira plus minusve extensa; ultimo anfractu 
niaximOf postice subinJlatOt antice valde attenuate; anfraclihus omninis ad sutu- 
ram valde constrictis, infra contractUmem angulatis atque infra transversim costatis ; 
costis 12-15 in uno circuitu, ad angulum plus minusve elevatis seu subtuberculatis, sm~ 
gulis in medio ultimi anfractus atque otnminis prope aperluramevanescentibvs ; super- 
ficie spiraliter crasse-slriata ; striis elevatis acutis, eequidistantibus, ad suturam nonnwn- 
quam plu» numerosis atque tenuioribus ; apertura lougissima, postice subeffusa ; labro 
postice ad marginem calloso, parum insinuate, ad medium atque antice subacuto 
wndulateque marginato ; labio calloso, ad medium triplinaio, extus in margine colu- 
mellari valde angulalo, intus lat^aliter piano, ibidem atque postice loevissimo. 

In my revision of the Gastropoda of the Gosau-formation, quoted above, I have 
given a list of synonyms of all the forms which have most probably to bo referred to 
this species. I have added here the V. Trichinopolilensis of Forbes ; as, although with 
some doubt, I can scarcely think that Prof. Forbes could have had another fragment 
before him. Am ong all the fossils of our very extensive collection from the Trichi- 
nopoly district, there is none other to which it could be referred, and I have figured 
purposely similar specimens on PL VII, Figs. 6 and 6, which arc evidently very like 
Forbes’ representation, save in the size. 

The above description refers to the numerous specimens in general, but there are 
several veiy marked variations to be recorded. We figure the principal of these, and 
although it would appear that there could be no great difficulty in distinguishing at 
least three distinct species, we are fully convinced that it is impossible to do so, 
except by ignoring all the intermediate forms. We have compared several hundred 
specimens from the Trichinopoly district, and all of them agree in the specified 
characteristics. The spiral striae, being usually on the last whorl all of equal 
strength and distant from each other about twice their thickness, arc very charac- 
•teristic. Occasionally they become obsolete in large specimens, except on the anterior 
portion of the last whorl (see Fig. 6), or in other more inflated specimens they 
alternate with somewhat thinner ones (see Fig. 7). The striae of growth are occa- 
sionally more strongly marked and partially intersect the spiral .striae. On the 
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contracted portion of the whorls next the suture they are always distinct, often 
laminated and bent inwards, according to the thickened margin of the respective 
portions of the outer lip. On this same portion of the whorls, the spiral striie are 
occasionally more numerous and finer ; sometimes there are only three of them, 
equally distinct, or even two only close together near the suture ; rarely they are 
wanting entirely. All these variations are not at aE connected with the form o^ the 
shell, but they depend very often upon the state of preseiration, or on the age and 
on the strength of the striae of growth. 

On larger grown specimens the posterior portions of the outer lip remain so 
strongly marked, that they cause every other ornamentation to become obliterated 
(see Pigs. 4, 9a.). The anterior portion of the outer lip is sharpened, and according to 
the elevation of the exterior striae undulating on its margin and internally sulcated. 
The inner lip is thickened, and its callosiiy often extends over the entire fore-part of 
the last whorl. There are, without exception, so far as has been observed, only three 
oblique folds present, and the interior portion of the columella is very much flattened, 
flanking the side of the aperture nearly perpendieularly and bearing the folds so 
far internally, that there is barely a trace of them perceptible in the apertural space on 
the perfect shell. The embryonal whorls are smooth, but not so markedly enlarged 
and papillose as usually in the volutins or in the recent Fulguraria. 

We come now to the variations in form, and in this point of view we are able to 
distinguish three principal varieties. 

Far. a . — The spire is short with an angle of from 65 — 80 degrees, the posterior 
portion of the whorls along the suture is concave, thq angle below sharp, tuberculated 
in young specimens in consequence of the elevated terminations of the transverse ribs, 
(see Pigs. 8 and 9), the tubercles disappearing perfectly in full grown specimens 
and being replaced by a smooth keel {vide Pig. 6). This is a very conunon variety 
throughout the upper beds of the South Indian cretaceous deposits. ESmer’s flrst pub- 
lished figure of this species refers to tliis variety. ( Fide PI. VII, Pigs. 4, 6, 7, 8, 9.) 

Far. h . — ^Thc entire shell is slender, the sjiirc produced, the strim on the con- 
tracted portion of the whorls usually 6-C, and on the last whorl distant transverse 
ribs sharpened on the keel in young, and indistinctly tuberculated on larger grown, 
specimens. E’Orbigny’s and Zekeli’s figures refer to this variety. ( Fide PI. VII, 
Pigs. 1 and 2 ). The MUra Murchisoni of Muller could also belong to this variety. 

Fa/r. c . — SheU very much elongated with numerous fine spiral striaj on the 
contracted portion of the whorls, tlie other striae on the last whorl from the first not 
very thick and usually soon becoming more or less obsolete in more largely grown 
specimens. Eeel more distinct in elder specimens than in smaller, the transverse 
ribs less except on the keel itself, where they form pointed tuberculations. ,( Fide 
PI. VII, Pigs. 3, 6.) 

Each of these varieties, although not strictly confined to certain localities, may 
be said to prevail at one or the other. The Far. a. is most common at E. of 
Alundanapuram, W. of KuUgoody and E. of Anapaudy ; the Far. h. near Koloture 
and Veraghoor ; and the Far. c. near Serdamungalum. The species is in general very 
common throughout the Trichinopoly district, and there are several small specimens of 
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it in the Madras Museum marked with a new specific name, apparently in Mr. Eaye’s 
or Cunliffe’s handwriting. These seem to have been procured subsequently to 
Prof. Forbes’ examination of the fossils, and are probably not from Pondicherry, but 
from the blumsh sandstones near Garudamungalum or Scrdamungalum. 

lacalitieB . — ^The above-mentioned are the principal localities within the Trichi- 
nopoly group, where it occurs nearly exclusively. There are only a few specimens 
from South-West of Shutanure, which locality lies, according to Mr. Blanford’s map, 
within the Ootatoor group, but close to the boundary of the Triohinopoly ; a few 
specimens are from the cast of Ycraghoor and south of Arrialoor out of the 
Arrialoor group. 

Formatiom . — ^Principal position in the Trichinopoly-, doubtful in the Ootatoor-, 
but more common in the Arrialoor-groups. 

This species is well known in Europe from the middle cretaceous deposits. 
It occurs throughout Northern Germany from Eastern Galizia towards Aachen and 
the Ehine, and is common in the deposits of the Alpine Gosau-formation. D’Orbigny 
described his specimens from TJehaux, and in his ‘‘ Prodrome” he places it in the 
Stage Turonien. It has not, so far as I am aware, been noticed in England, but a 
similar species is known to be very conunon in North America. 


2. Fulgubabia multistbiata, Stoliezka. PI. VIII, Figs. 1 — 3. 

Fulg. 'testa fusiformi elongcitat a^fractibm postice prope suturam constrictisy 
excamtis, infra constnictionem angulatis ; ultimo maximo, subventricoso ; omnmis trans- 
versim, tuberculate-costatis, costis ad angulum terminantibus, m ultimo ad medimi 
evanescentibus, spiraliter striatis, striis numerosis, — imprimis postice, — prope suturam 
nonnullis crassioribus ; labio calloso, ad medium quadriplioato, plicis anticis crasswrU 
bus, obliquioribus atque magis distemtibus. 

Spiral aiDgle SO”. 

This species is proposed for a series of specimens, which in general form 
agree with the preceding Fdgwraria elongata, D’Orb. They differ by a larger number 
of spiral strise, these being thinner and placed closer to each other, and by having 
four columellar plaits, instead of three. The anterior of the four is somewhat more 
distant the other three among themselves, and is the most oblique. Interiorly 
all the plaits are comparatively much more oblique than in Fulg. elongata, and there 
is occasionally a thin fifth fold next to the last posterior. The columella is equally 
flattened internally, but externally apparently not so much angulated, except close 
to the anterior extremity. 

LocalUy. — ^E. of Anapaudy ; apparently not very common. 

* Formation. — ^Trichinopoly-, close to the boimdary of the Arrialoor-group. 


z 
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XVII. ATHLETA, Conrad, 1860. 

{Vide Jour. Acad. Nat. Sc. PhU. 2d. ser. Vol. TV, p. 292, PI. 46, Fig. 32.) 

Conrad gave the above name to a very characteristic fossil, meaning it as a 
sub'geniis of VohUiUthea, &om which, however, the species figured by .him difil^s 
essentially in having the anterior extremity little produced, scarcely half as much as 
in the typical Volutilithea, the anterior termination being moreover truncate as in 
Soapha or Volwta. Gabb (Proc. Am. Phil. Soc. VIII, 1861, p. 160) quotes the 
species as VolutUUhea lehderma, Con., without referring to the sub-generic distinc- 
tion at all. We cannot pronounce an^ opinion upon the American fossil, but the 
character noticed by Conrad seems to be not so unimportant. Conrad says, loc. cit. 
“ labrum slightly notched or sinuous at the superior extremity,” and further " the 
suture covered by a deposit as in the genus Ancilla'* These differences are very 
marked in two of our cretaceous species. Both margins are united by a callus, 
producing on the aperture a distinct posterior canal, the end of which is often 
])rolonged in a furrow below the suture, which itself is covered by the callosity 
of the inner lip. One of the species, the Fbl. purpurifornm, of Porbes {Fuma id. 
D’Orbigny and others), resembles very much recent species, which arc referred 
by Adams to Harpula (remarkably distinct from Voluta, {aenan reatricto) and 
the other bears much resemblance to Emeta, Adams (which ought to be kept 
distinct from Lyria proper, not regarded as a sub-genus only, according to Gray). 
I am rather sorry that I have none of these living shells to compare with ouf 
fossils, but so far as their characteristics or those of other sub-divisions of the 
roLUTTNjE have been noticed, they seem not to exhibit these peculiarities, and I 
should think that if they existed, they could not have been overlooked. 

The distinction from Voluiilithea must certainly be recorded, and it remains 
only doubtful whether the species can be classed with Harpula, Swainson, or in a 
separate genus. 

The character, as deduced fifom the three cretaceous spedcs known up to the 
present, may be put thus : 

Athl. teata ovate-cornea, elongata, apira hrevi; ultimo cmfractu ventricoao, antice 
pauhm prolmgato, tnmeato atque emarginato ; apertura ovali, antice late- poatice 
anguate-effuaa, margm^ua poatice ealloaia, unitia ; calloaitate auturam tegente ; labio 
antice plicato, poatice leemaaimo, plicia anterioribua fortioribua, numeroaia. 

Conrad mentions in Ath. leioderma four columellar plaits ; one of our species 
has three and the other five plaits, although there may possibly be found to be one 
more in each of the two species. The same author refers to Athleta the Voluta 
Tuomeyi (ibid PI. 47, Fig. 35), which belongs to the same group as Vdut. rariapma, 
Lam. and others, and which, I rather believe, ought to be classed in a separate 
genus. 
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1846. Forbes, Trans. Geol. Soc. Lend. YII^p. 130, FI. 12, Fig. 2. 

1847. Fume ponderosus, D’Orbigny, Yoj. Astrolabe et Z<31ee, Pal. PL 2, Fig. 33. 

* 1850. Fu8U8 „ D’Orbigny, Prod. II, p. 229 ; idem Gabb, Pictet, and others. 

Athl. testa ovata; spira brevi, acimmata, apice papillari ; mifractibtis 5 — 7, ad 
suturam impressis^plus minusve contractis seu lente ea:oavatis, ultimo venfHeoso ; supers 
fide spvraliter sulcosa^ sulcis in ultimo a/tfiractu seniorwn spedminum suhobsoletis ; 
apertura ovata, postice acuta, subca/naliculata, antice emarginata ; canali recto, ad ter-- 
minatUmem margim paulum rejiexo; plicis colmmllaribus quinis, anticis m-aximis. 

Spiral angle 75°— 85° ; sutural angle 9°. 

Height of last whorl : total height of shell (taken as 1*00) 0*73 — 0*80. 

Slicll elongated ovate, with a pointed spire, eonsisting usually of six volu- 
tions, the uppermost of which are smooth, mamillated, and the succeeding always 
more or less contracted and consequently excavated along the suture. The last 
whorl is ventrioose, especially in adult specimens, embracing more than two-thirds of 
the previous whorls and leaving only a comparatively short spire visible. The young 
shell is all over spirally sulcatcd, the sulci being all of equal width, except a few 
near the suture, where they arc placed closer to each other. With advancing age 
the shell becomes more or less covered with an enamel coating, the sulci become 
broader than the elevated interspaces between them, and gradually disappear totally 
on the median portion of the whorls. 

The aperture is enlarged ovate; the outer lip gradually becomes thinner 
towards the margin ; the inner lip is posteriorly considerably thickened, especially 
where it unites with the outer lip, forming a slight canal. This callosity, arising 
from the united margins of the outer and inner lips, covers the lower portions of 
all the preceding whorls. On perfect specimens only the three anterior folds are, 
slightly perceptible, but a little farther internally I have traced two more, and it 
is possible that one or two may still be shown to exist in full grown specimens. 
The anterior folds are the strongest, as in aU other volutins. The canal is 
pretty long, and although it has not been observed quite perfect, there cannot be a 
question, that its margin has been somewhat reflexed upwards, and deeply emargi- 
nated, in which point this species appears to resemble rather more some of the 
Cassididjb than of the volvtinje. D’Orbigny has been certainly misled in placing 
the species under Fums, because Forbes has neither mentioned nor figured any colu- 
mdlar. plaits. D’Orbigny’s Fusus ponderosus, figured in the Pal6ontologi6 of the 
Astrolabe, can certainly apply only to the same species. 

Localities. — ^Pondicherry ; neighbourhood of KuUygoody and between Andoor 
and Veraghoor ; common, but very rare in good preservation. The shell of the 
specimens from KuUygoody is often covered all over with small round holes, pro- 
duced by some kind of shell-boring Amorphozoa. 

Formation. — ( ? ) Valudayur- and Trichinopoly-groups. 
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2.-->ATH1JST4 SCBOBIOUXATA, PI Vni, |ig. 8. . ... 

• \ 

' ^ • » -k 

Ath. testa ovatai crassat spira hrevi; av^acHbus qumiSt^rbpe plmis, in, inedio 
parum eaoavatiSt sutura impressa cmaliculata sejunct^i tdtmo/k^raotit ventricoso; 
supet^fieie oostis spiralibus atque tranaversalibus fenditratai "scr^bi&Ulata; ^apertura 
ovate^Un^ata, postice acute effusa, antice emargmata ; lahro ad ierminatioitentjpos- 
teriorem crasse dentato; labio calloso, partem it^eriorem ultmi at^wtus fere tofam 
tegente, antice triplicato. 

Spiral angle 82^ ; sutural angle 5^ 

Height of last whorl : total height (considered as 1*00) ... 0*70. 

The shell is composed of only five volutions, the last of which is ventricose, 
and euTdoping the previous one to a great extent. The surface ediibits broad 
transverse and spiral ribs giving it a coarsely reticulated structure. Bdow the first 
sutural rib and the next stronger, there is on the last whorl a large interspace left, 
which having in the middle only one or two much finer ribs, forms a kind of a broad 
and shallow sulcus, remaining distinctly marked on all the previous whorls, where 
only the two ribs bounding the excavation on either side are present. Of the con- 
vexity of the last whorl nothing is seen on the upper volutions. 

The sutures are deeply impressed, canaliculated. The outer lip is somewhat 
sharpened on the margin, and is on its posterior termination strongly thickened 
tooth-like. The inner lip covers the greater part of lower or front portion of the last 
whorl. Both margins are on the posterior canal united by callosity, and the canal 
itself remains visible on the entire last whorl, forming a similar narrow impression 
parallel to the suture and gradually uniting with the latter. There are only three 
oblique and nearly equal folds visible in our specimen, otherwise the species resem- 
bles much Vol, cassidulaf Beeve (Monog. Yolutidae, 1851, PI. XXII, Pig. 60) 
Japan seas. 

Localitg. — W. of EuUygoody in Tiichinopoly ; the single as yet known and 
figured specimen occurred in a soft whitish sandstone. 

FormtUi ^. — ^Trichinopoly group. (?) 

Xyill. VOLUTILITHES, Suxmtson, 1831. 

{Fide Adams’ Genera I, p. 167 ; Chenu’s Manual I, p. 190, and others.) 

If is well known that a lai^ number of fossil tertiary and cretaceous species 
belongs to this genus, of which a single recent species has been found at a great 
depth near the Cape of Good Hope. The most striking difference of this genus 
firom othw volvtism is the prolongation of the anterior extrmnity of the shi^ into 
a canal, being notched at its termination as in other votimsM. In fonn, it must be 
granted, the VolntUithes are most neatly rdated to Fulgwraria^ and shictly epeakihg only 
the peculiar form of the inner lip in tiie latter remains as a characteristio distinedoiC 
hrorn the former. It was originally intended to establish the new genus only for the 
recent species and those fossil forms which agree with it in the granular or spinillose 
and reticulated markings of the shdl surface. The palseontologists soon availed 
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themselyes, however, of the opporkmify of the new generic, distinction, regarding the 
ornamentation as nnimportant and admitting only special reference to the characteristic 
form of the shell. ‘ This is in many cases quite correct, but it is well known, that the 
kind of ornamentation often carries '^th it such changes in the character of the 
shell and thus anticipates the existence of organs, which are often recorded as generic 
distlbotions. There- are at least 36 cretaceous species known, which belong to this 
genus, and the number of tertiary is still larger. It will soon be necessary, if those 
species come to be properly classified, to direct attention to these and similar dis- 
tinctions, and to group them in a way similnr to what has been already done with 
the genus Voluta itself. 

The number of columellar plaits varies in the fossil species usually between two 
and three, the latter being the most common, but the finer plaits seem to be often 
obliterate in a fossil state. The gradual and moderate prolongation of the anterior 
extremity and the shortness of the spire are often the only exterior distinctions which 
can be noticed between Volutilithes and Faadolaria. 

1, Volutilithes latisepta, Stoliezka. PL IX, Figs. 1 and 2. 

Vol. testa ofoate elongata, spira hrevi ; anfractUtas quints seu senis, primis lam- 
gatiSy ultimo ma^imo, suhinjlato, onminis transversim costatis; costis tenuis, 8 — 10 
in wno circuitu, parum obliquis, ad suturam fere obsoletis, supra medium maadme 
eleoatis, orassioribus atque non-punquam subtttberculatis, antioe in ultimo airfractu 
obsoletis: supetfde striis tenuissimis ^iralibus tecta; columella tres plicas per» 
obliqua^, temes exhihente. 

Spiral angle 44°— 46° ; sutural angle 12° — 13°. 

This shell, in many respects recalls V. Casparmi, D’Orb., from the European 
cretaceous deposits (vide Pal. Fran 9 . PL 220, Fig. 5, and Sitzungsb. Akad. Wien, 1865, 
Vol. LII, Revision etc. p. 72) differing from it by a generally smaller number of trans- 
verse ribs, shorter spire, but comparatively higher and less numerous wikorls, and by 
having the three columellar folds much more obliquely placed. The embryonal w^horls 
are somewhat enlarged, thickened, convex and smooth. The shell surface, when well 
preserved, exhibits on the other whorls very close and fine spiral stri® crossed by as 
many lines of growth, assuming on this account an irregular undulating course. The 
maigin of the outer lip is thickened and smooth ; the aperture posteriorly pointed ; 
the inner lip thin. The ribs on the upper whorls are somewhat more numerous 
than on the last. It is possible that Prof. Forbes meant this species under his Vol. 
septemcostata (1. cit. p. 131, PL 12, Fig. 3), hut nothing approximately certain can 
be made out of his figure or description, although this is the only way in which I 
• can offer any signification for the species referred to. 

N. and S. of Cumalypooram, S. W. of Arrialoor, in Trichinopoly 
district ; does not appear to be a common shell. 

Arrialoor group. 
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2. VoLimLiTHXS ACOUMiJLATA, Stoliczka, PI. IX, Pigs. 3 and 4. 

K testa ovate-elongafa, ^aira brem, qmrtam partem totim altiiudims formante ; 
at^raotibus seme seu s^tenis, aocumulatis : primis duobus teretibus Usmgatis, itltimo 
stpra ^flato, emtice valde attenuate, onminis comexis, transoersim costatis, spiraliter 
mvmte striatia; costis 16 — 18 in uno circuitu, ad suturas subcmgulatis ; oolwmll^ ad 
medkm triplicata : plieis obliquis, mediana crassissima. 

Spiral angle 60°-*-75° ; sutural angle about 10°. 

The short spire, consisting of about five whorls only, these being strongly 
convex, the thickness of the posterior and the attenuated prolongation of the 
anterior portion of the last whorl, farther the numerous transverse ribs, varying 
&om 16 to 18, and the three oblique columeUar plaits, of which the middle is the 
strongest, can serve as the principal distinctions of this species from Vol. Casparmi, 
D’Orb. and Vol. latisepta, n. sp. 

The embryonal whorls are as usual equally smooth, but they are not so high 
and are much more strongly convex than in V. latia^ta; the posterior portion of the 
inner lip appears to be also thicker in the present species. The surface is finely 
striated spirally and the striae become coarser with the size of the shell, or rather 
the impressed lines become more distant and somewhat deeper. The ribs on the 
upper whorls, next to the smooth embryonal ones, are more numerous, thin and 
more oblique, while the following are straight or even somewhat bent in the opposite 
direction (to the right) ; on the last whorl they are slightly flexuous and disappear 
soon below the middle of the height. * 

1 am not convinced that this species is not identical with Vol. d' OrUgnyana, 
Miiller (Petref. Aachner £reide-form. 1851, II, p. 40, PI. 6, Pig. 27) ; in all respects 
it is most nearly related to it, and differs only by a shorter spire and greater number 
of columeUar plaits. MiiUer says, that his specimen is “ perfectly preserved,” and 
with two coliunellar plaits only, while our specimens liave distinctly three plaits, if 
the number may not be found to be increased by a fourth posterior one. 

Lqcailitie$. — ^NearOlapaudy, Andoor, £. of Anapaudy, and S. of Serdamungalum ; 
although not rare, no specimen has yet been found perfect with the outer lip. 

; Formation. — ^Trichinopoly group. 

3. VoLUTiLiTHES MTJRICATA, Forbes, sp. PI. IX, Pig. 6. 

1846. Volvia wMricata, Forbes, Trans, (leol. Soc. Lond. Yll, p. 131, FI. XII, Fig. 4. 

1830. „ suhmmieata, D’Orb., Prod. II, p. 226 ; idem Gabb, etc. 

Vol. testa ovata, antice attewuata, postice apice acuta, inflata, ^ra brem ; an- 
fractUms paucis, tran/oersim atque spiraliter costulatis; costulis primis fortwrilms, in 
ultimo atifractu antice evanescentibus ; ultimis acutis, stpemis crassioribus, duobus 
prope suturem sulds latiorUms seytmeUs, solum m arfractibus supenoribus conspicuis ; . 
apertura angusta; labio ad medium 4-5 plicato, plieis emterioribusfortioribus. 

Tills species has a remarkably shmii spire with an angle of about 90 degrees, 
and the last whorl, which becomes anteriorly gradually thinner, measures nearly 
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three-fourtliB of the total height. There are about 14 transverse ribs on the last 
whorl crossed by numerous spiral ribbings, which have posteriorly a sharper margin, 
so as to follow each other like scales. The two uppermost spiral ribs are stronger 
and separated from each other and from the lower ones by broader sulcations; 
the suttgre presents a tuberculated margin, swollen up and mostly obliterating 
the prolongations of the transverse ribs; the two spiral ribs are the only ones 
visible on the upper whorls, where they besides exhibit very fine spiral striae. The 
inner lip exposes four or five not very oblique folds, of which the second anterior 
is the strongest. 

Locality. — ^W. of Kullygoody in whitish soft sandstone; apparently a very 
rare shell. Forbes described his specimen firom Pondicherry, but whether from the 
Arrialoor or from the Valudayur beds remains to be proved. 

Formation . — ^Trichinopoly group (?). 

4. VoLTJTiLiTHES BADIJLA, Sowcrby, »p. PI. IX, Fig. 6. 

1846. Valuta radida. Sow. Forbes, Trans. Geol. Soc. Lond. VII, p. 133, PL 12, Fig. 9. 
idem D*Orbigny, Gabb, Pictet, cnl others. 

Vol. testa elongate-avataf epira brevi; vix tertiam partem totius altitvdinis 
formante^ mfrcuctihm fere planiSt ultimo ventricoeo, meueimo; superjicie costulie 
(18-22) tranaverealibus atque eulcia apiralibua feneatrata, anterioribua plua minttave 
ffranuloaia aeu apinuloaia; apertura elongata, lateraliter compreaaa, poatice acute 
angulata, antice late effuaa ; labro*ad marginem undulato ; labio tenui, antice ad mar- 
ginem dtudma plicia ohliquia omato ; canali longo, auprapaulum recurvo. 

Spiral angle 60 sutural angle lO."* 

Height of last whorl : total height of shell (considerod as 1*00) ... 0*73 

Shell elongated, ovate, consisting of about six nearly plane volutions, of which 
the last is somewhat ventricose, occupying a little more than two-thirds of the 
total height. The surface is more or less distinctly granulated. This ornamenta- 
tion arises, as in other similar species, from the undulating margin of the outer hp, 
which is somewhat produced and bent outwards. This raised margin is, as the 
growth of the shell proceeds, retained and forms on the surface transversal tuber- 
culated ribs. It d^ends then very much upon the state of preservation, whether the 
transversal or spiral sulci are more or less obliterate, and according to these the tuber- 
culated elevations form more or less distinct transversal or spiral ribbings. When the 
tubercles are worn off, the surface appears regularly cancellated. In this state the 
present species is very like the Vol. nitidula, Muller (Petref. Aach. Kreideform. 1851 
II, p. 41, PI. 6, Fig. 25), from the cretaceous deposits of Aachen and it is very doubt- 
ful, whether this is different at all, as it has only two columellar plaits, like in the 
TVidian form under description. On the upper volutions there remain generally not 
more than four or five spiral rows of the tubercles exposed, and the uppermost 
is usually separated from the others by a deeper sulcation. The transverse ribs are 
on the first three or four volutions slightly developed, while the spiral granulated 
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Btrue appear more strongly marked. The aperture is narrow, pointed posteriorly and 
broadly emarginated anteriorly ; the canal is rather long and bent to the left side (in 
front view) and somewhat upwards. The inn» lip erposes on the margin two oblique 
plaits only, postmorly it seems to be so thin that the granular siaructure of the underly* 
ing surface appears ‘quite distinct, although some smaller posterior plaits were pro- 
bably present. It is even possible that a third thinner plait exists between thb two 
stronger ones. The peculiar bending of the canal leaves the determination of this 
species as a VoVutilithea uncertain. There are several species ( V, Uma and Umopsis) 
in Europe and North America, which in form and structure of the shell exhibit 
scarcely any difference from this. Of cretaceous it will be necessary to compare 
with our Indian fossil weU preserved specimens of V. feneatmta, Zek. from the 
Alpine Gk>8au-formation (vide Abhandlg. der geol. Reiohs-Anstalt, Wien, I, p. 73, 
f. 13, Fig. 6, and Sitzungsb. Akad. Wien. Vol. LII. Revision &c. p. 71). 

Xoca2%.— From a blueish and white sandstone near Kullygoody inTriehinopoly 
district several specimens have been obtained. Forbes states the loc. Pondicherry 
and notes it as apparently abundant. One specimen from the Madras Museum 
marked with the same locality agrees in mineralogical character fully with the 
Kullygoody sandstone. It is probable, however, that the Kullygoody beds are 
represented near Pondicherry, classed by Blanford in the uppermost group, and 
that these beds have to be refenred rather to the Arrialoor than to the Trichinopoly- 
group, if on other groimds the distinction between those two groups is either possible 
and necessary. * 

Formation . — ^Trichinopoly group, (?) — according to Mr. Blanford’s map. 

XIX. LYRIA, Gray, 18i7. 

Adams' Cbnera I, p. 166, II, p. 616; Chenu’s Manual I, p. 190; Crosse in Journal de scr. 

3, Vol, VI., p. 105 ) 

The genus I^fria was first established by Gray for those Mitra-Viko VoVutee 
which have a large number of columellar plaits, the two anterior of these being the 
strongest, and the posterior portion of the inner lip provided with a large number 
of short cross-plaits or folds. It is a very marked and characteristic genus, which 
next to Volutilithea has the most numerous representatives in eocene rocks ; cre- 
taceous species are as yet scarcely known, at least there is a great difficulty in 
attributing any of those which have been described, to it. 

Gray has distinguished, besides Lyria (proper), a sub-genus Harpella and 
accepted Fnata. Sarpella ought to differ in having numerous Hnifl.ll grooves on tho 
inner Hp. The fact appears to be that the interstitite of the short posterior pMts are 
smnewhat broader in Lyr. (Sarpella) coatata, Swains, {lyrata Humph.), than usual, the 
plaits themselves being somewhat obsolete. The I/yr. Deleaaertima, Petit, has this 
character not nearly so distinct, and it is in fact scarcely possible to give any othdr 
generic distinction from Lyr. vmtratformia, Lam. The genus Lyria, as stated by Messrs. 
Adams in their * Genera’ ought, we believe, to be retained. The distinction of Encata, 
Adams, would appear more desirable, the respective species being besides characterized 
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by a strong tooth on the interior margiu of about the middle of the outer lip, but if 
species like Volmta harpa, Barnes, are to be transferred to I/yriat this character 
could no longer be of any importance. Most of the species are otherwise well 
characterized 1^ a thick solid shell, a short spire and usually ribbed whorls ; they 
approach in this respect most nearly to the mraiN^. 

tn a recent paper in the ‘ Journal de Conchyliologie’ (1866. 3 ser., YI. tom. 
p. 105), Mr. Crosse re>established fully the genus Lyna^ suid recorded all its pecu- 
liarities, affinities to, and distinctions firom, other allied genera. 

One of the most important characters which has been added to those already 
specified by Dr. Ghray and Messrs. H. and A. Adams, was the discovery of a nct/rrowt 
elmgated <md homy operculum in Lyria delidoaut Montf. and I/yr. harpa, Barnes. 
In a still more recent note (Joum. Conch. 1866, Smc.Ser. VIme. tom. p. 335), 
Mr. Crosse records the interesting fact, that the operculum of Jjyr. delioioaa has first 
nearly a central and in more advanced age a suhapical nucleus. Mr. Crosse draws 
the very natural conclusion, that most probably all the other species of Lyritt 
possess a similar operculum. The author summarises Ids remarks in the following 
characteristics of the genus : 

“ Testa ooato-oblmga, mitr^omm, craamacula, plerumque (sed nm semper) lou~ 
gitudmaUter coatata; apertura aubovata, leviter atricta; margine colnmellari ad 
“ basim valide hipUcato, deinde plicia parviuaculia, plus minuave numerosia munito, 
**mterdum ad parietem unMenticulato, margine dextro extus turgido, peculiariter 
inflate, ad lim^m, aimplice, acuto.^* 

“ Operculum ovato-elongalum, tenuiacultm, cormum, aupra concentrice aed 
“ maqualiter rugoao-atriatum, circa mtcleum dextroratm nec procul ab apice aitum ; 
“ aubtua annulare ^ 

“Animal ignotumP 

Mr. Crosse enumerates 14 species of recent Lyrue, three of them, however, arc 
doubtful, namely Vol. guttata, Eeeve, V. cyllmiformia. Sow., and V. Ouildingi, Sow. 
Should the separation of the genus Enxta be found necessary, they have to be 
transferred to it ; the other 11 species are quoted as true I^riee, among which the 
L. milratformia and L, Deleaaerticma are probably the best known representatives. 

From the cretaceous beds of South India, we have to notice three characteristic 
species. 

1. CiYEiA K>iiM0SA, StoUczka. PI. IX, Figs. 7 and 8. 

Zyr. teata ovate-elmgata, utri/nque acuta, apira ultimo anfractu breviore; an- 
fractUiua parumcomexia, tranaveraim coatulatia ; coatulia 14-18 in uno drcuUu, prope 
rectia, poatice ad auturam duobua aulcia apiralibm interciaia ; ultimo cmfractu antioe 
apiraliter minute-aulcoao ; apertura anguatiaaima, antioe aique poatice acuta; labio 
multiplicato : plica antica ad marginem canalia maxima, poaticia aenaim tenuioribua. 

Spiral angle 57° ; sutural angle 11°. 

Height of last whorl : total height of shell (taken as I’OO) 0'66. 

This species can be readily distinguished by the large number of transverse ribs, 
which vary from 14 to 18 in one volution and arc along the suture crossed by two 

2 B 
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successive impressed lines, so as to cause in some respect the formation of two rows 
of small tubercles. The antmor portion of the last whorl is numerously and finely 
sulcated. The inner lip exhibits many oblique folds, of which the posterior 
ones are very thin and only the last anterior is considerably stronger, while in the 
living species of Lyria there are usually two stronger anterior folds. The.speoie8, 
although not rare, does not seem to attain a large size ; the usual being ISmift. in 
height and 8mm. in width on the last whorl ; the elongated and on both ends pointed 
form of the shell being apparently very characteristic. 

Locality . — ^Xinnyoor in Trichinopoly district ; occurring in whitish sandy lime- 
stone. 

Formation . — ^Arrialoor group. 


2. Ltbia ceassicostata, Stoliezka. PI. IX, Pig. 9. 

Lyr. testa elongaia,Jit8ifomii; anfractibus subconvexis^ costis tramDersalibus 8 — 9 
m uno evreuitu^ crassis, rectis, in svpetjicie ynraliter minutissime striatis ; 

ultimo spvra vix idtiore ; apertura rnlde compressa ae eUmgata ; margine wteriori 
incrassaio, plicoso : pUcis aMerioribm fortUmbuSt posterwribm bremoribus. 

Spiral angle about 32°; sutural angle 15°« 

This is a very peculiar species distinguished by a great thickness of the shell, 
and although known only from the imperfect specimen figured, it is so very charac- 
teristic, that even small fragments could be again recognised from this. The num- 
ber of whorls amounts to six or seven, each having 8 to 9 transverse, very thick ribs, 
extending from one suture to the other, being only slightly bent and nearly per- 
pendicular ; on the last whorl, which appears to have been somewhat higher than 
the spire, they ore anteriorly recurved and terminate on approaching the inner 
lip, along which there is a thick swelling, indicating the presence of a strong 
emargination of the aperture on the anterior extremity. Ihe entire surface is 
covered with veiy fine spiral strias, besides which strise of growth appear more or 
less distinctly marked. The aperture is long and narrow, and according to the 
bending of the canal curved in a similar manner. The outer lip, as well as the 
anterior termination of the canal, are not perfect in our specimen, but the plication 
of the inner lip exhibits the characters of this genus pretty well ; ^he inner margin 
heing folded in its entire extent. The folds increase in thickness towards the anterior 
extremity, the second one being apparently the strongest, the first anterior some* 
what less in strength. 

Xocolify.— ComarapoUiam (Xorth of Airialoor) in Trichinopoly district ; out 
of conglomeratic siliceous sandstone. 

FrnneUion . — Arrialoor group. 
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8. Ltsu oeanuiiosa, Stoliczha. PL IX, Pigs. 10 and 11. 

L, teita elmgaia ; sfiAcmvexki gradatk^ tra/nmerzc^Uer wvAe-i 

mUier laie-t ooaMie : co»ti» trcmverealibua circUer 15 m mo circuitu, tuque ad 
euturam, extetuiSf epiralilnu m anfraetibus swperiordm quinia aeu aenia, m ultimo 
nmntroaia, ommma latia, in coatia tranaveraalibua aubtuberculatia, intefvtitUa profundia, 
fere uqualahm a&pwraiia ; eanaU amiatrorae lateraUter curvato ; labio tmltiplicato : 
plicia anterioribtu fortiorilnu, minor^tu nmnmquam altermntibua. 

Spiral angle 37°; aatoral angle 10°. 

The great number of sharp and nearly straight transverse ribs, which extend 
over the total width of each whorl, show a resemblance in this species to VoMUUhea 
radula, from which it is readily distinguished by its more elongated form, the 
last whorl being nearly of equal height with the spire, while the same greatly 
exceeds the elevation of the spire in the other species. The q>iral ribbings of Lyr. 
gramloaa are remarkably broad, not very high, forming moderate tubercles, when 
crossing the transverse ribs ; they vary from 6 to 6 on the upper volutions, and the 
two posterior or upper ones are placed closer to each other than the rest ; an equally 
marked distinction from V. rad/ula^ Sow. Towards the anterior extremity the 
strength of the ribs decreases, and they are here often replaced by alternating rows 
of smaller and larger tubercles. 

Although several specimens have been procured from the whitish sandstones near 
Eoloture,-none of them has the aperture perfectly preserved. The length of the canal 
may be calculated from the fragment on PI. IX, Pig. 11 ; it was a little bent to 
the left side. The inner lip exposes a great number of plaits in its entire length, the 
anterior ones are strongest, and often alternate on the margin of the aperture with 
other short plaits ; the posterior die out gradually, and, in consequence of the inner 
lip being thin, the spiral granulated rows of the shell-surface become apparent ; this 
is also clearly visible in the figured fragment (Pig. 11), the columellar margin of 
which has been mq)Osed for that purpose. According to a small specimen, which 
shows an original portion of the outer lip, this had a sharp margin, grooved internally 
as indicated by, though not dependent upon, the spiral ornamentation on the exterior 
surface. 

LoealUka. — ^In whitish sandstone near Xoloture, and in a similar sandy-limestone 
between Andoor aaid Veraghoor, in the Trichinopoly district. 

^trmaUon . — (?) Trichinopoly group, both the mentioned localities are, however, 
dose to the uncertain boimdary of the Arrialoor group, and the mineralogical 
character of the rock is the same as that of the typical Arrialoor sandstone from the 
neighbourhood of Arrialoor, so the species may rather be looked for in the Arrialoor 
beds, should these remain separated from the Trichinopoly group. 
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c. m.fimil^70LVT0mTMNM 
{Fide Gray's Guide, 1857, p. S6; Adams' Genets, II, p. 619.) 

XX. VOLUTOMimA, Gray, 1847. 

Gray has separated lately tho genus rbZf«^o)»j^minasab>£Euiuly of his Volujidjb 
on the ground of tho naiddle tooth of the lingual membrane being stronger, with a 
cone-like apex. The shell of VohitomUra itself may bo said to have as much resem- 
blance to the VOLUTINS as to the mrsiNJE, with tho former of which it agrees 
generally in the smoothness of the shell or at least the want of any stronger trans- 
verse ribs, while the columellar plaits are arranged more like to those of the 
MiTuiNM. In SO far there appears every reason for supposing, that the differences 
pointed out by Dr. Gray have a olassificatory value, and that the sub-family may stand 
as indicating a passage from the volutins to the mitsin/e, in which case there is 
by far less reason to separate tho latter sub-family altogether from the Volvtidm. 
The same author says, that the tentacles of V. GroenUmdica are close at the base, 
the eyes one-third above tho base (but on large tubercles !) and the siphon simple, 
which evidently agrees much more with other than with tho tolutinm. 

There are several fossil tertiary species, which belong to tliis group. None of 
the MiTRiNJB described from cretaceous rocks exhibits, however, the characters 
of the genus, and tho species, which we here refer to it, may bo said to 
agree only exteriorly with it, as we have not been able to procure a quite perfect 
specimen. 


1. VoLUTOMiTitA CANALICULATA, Stoliczka. PI. IX, Pigs. 12 ond 18. 

Vol. testa ovate-ehngata ; aiifractUma qumis^ convexia, prope mtwrem camalicula- 
tie, apirediter mmeroaiaame atque mkmte-aulcatia, aeu atriatia : atriia m medio uUimi 
mfractm aubobaoletia ; apertura cmgmtaf elongata, awtice atque poatice auhamta ; 
oamli Icderaliter curvatOt prohngato ; labio triplicato, plica antica ten/uif duobua 
poaterUmbua craaaiorUma, fere aqmlibua. 

Spiral auglo 60°: sutural angle 10°. 

Height of last whorl : total of shell (considered as TOO”) 0‘63. 

An ovately elongated shell composed of about five convex volutions, tho last 
exceeding the spire in height. Below the suture there is a distinct broad furrow on 
all whorls, the margin of the suture itself being marked by an elevated line, and a 
similar lino is distinguished on the last whorl below the furrow, being bounded on 
either side by an impression. All the oth^ surface of the shell is densdy covered 
with fine spiral striae and sulci respectively, both beboming usually obsolete on the 
middle of the last whorl and also partially so on the upper volutions of the spire.^ 
The aperture is much elongated, being laterally compressed and pointed on each end. 
The canal is produced and bent a little to the left side (in front view), pnd more so 
than usually in living species of the same genus. There are three folds on the 
inner lip, the two posterior stronger a'nd about equal, the anterior somewhat thinner 
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It is, however, possible, that a fourth anterior plait might exist, our epecimeii 
being in this respect not quite perfect. 

LocaUty : — ^Near Serdamungalum, in a blueish calcareous sandstone, apparently 

rare. 

Formaiion , — ^Trichinopoly group. 


d . 8ub‘family— MITRING. 

Mitrana, Gray’s Guide, 1857, p. 29. 

■ 

The animals of the mrsiNJB, so far as known, differ in many respects from those 
of the roLUTiNJB. The foot is triangular, moderately expanded, the siphon long, 
without any auricles, the tentacles long, bearing the eyes near the basis, but usually 
within their length. The teeth are in three series, the central of which are broad 
and denticulated, but exhibiting great variations. It appears, that from a middle 
central tooth, resembling in all respects that of the volutouitrinm and scapbelunm 
of Gray, furnished on each side with very small denticles {Mitra admta)^ a gradual 
change can be traced to a broad many-denticulated central tooth, so that through 
the two above-mentioned sub-families the mitrieje seem in this respect nlan to be more 
(or at least quite as much) allied to the roLumr^ than to the Fasoiolaridjb. With 
the latter family they have been classed by Gray, while H. and A. Adams unite them 
with the GoLVXBBLLn^ in one family. We prefer the older classification in the 
family VotxmnM to any of these, because the shell has through its consistency and 
shortness of the canal absolutely much more relation to other Volvtid^ than to any 
Fasciolarid^, and as on the other hand the Columbrllid^ have strictly no columellai 
plaits, but implicated margin of the aperture only. 

None of the mitring are as yet known to have an operculum, like the larger 
number of the Volxjtidm, while the Fasciolaribab have an ovate lamellar operculum 
much like the fusing, to the shells of which they present certainly the greatest 
relationship. 

I have already noticed, that oven with the separation of the rozurostiTRiyyB. 
many shells of the mitrinjb are in no other way separable from the volvtisje, except 
in having the uppermost plaits the strongest and the anterior gradually smaller and 
thinner. There are indeed only a few exceptions to prevent tlus distinction being 
made quite practicable, and to cause other characters to be considered more conclu- 
sive, as, for instance, some species of Cylindra, Shum. and even Zierliana, Gray. 

That a distinction of the mitrinm into several genera is quite as necessary as that 
of the roLXTTiNJB, must be certainly acknowledged in considering such characteristic 
forms as Soabricola, Swains., IkirrictUa, Elcin, Zierliana, Gray and others, but the 
number of the restricted, or so called, sub-genera is by no means settled. We agree 
fully with Chenu, when he considers the genera and sub-genera of Swainson, H. and A. 
Adams and Gray as of equal value, and with probably few exceptiona they seem 
to be so in reality, so that such a desirable separation and classification ought to be at 

2c 
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once earned out in pxactice. No smaller number would probably allow of a class!- 
iication of the fossil species, which in neogene and eocene beds are.very numerous. 
Some new types will also have to be added. 

The cretaceous representatives are comparatively few, and many of them very 
doubtful as belonging to this sub-family in consequence of their bad preservation. 
The following species have to be transferred to Turrioida : Mitra oanoellata, SoTf. {id. 
et Jf. Casnmna E’Orb.) ; M. elathrata, JReusa, (much resembling the new species here 
dmsnbedaa TurriculaArrialoorenais) ; Jf. E(men, D’Orb. ; Jf.Xeqpo^imw, Alth; 
Jf. mm, Mtill. ; Jf. VoUn,'Smkh. i to In^rioaria {Conohelix, Swains.) probably 
belong MUra conoidea. Math, and Jf. Lmbwgenm, Binkh. and it is, as I stated on 
p. 73, not certain whether this genus, and perhaps Cylindra too, ought not to form 
with Goeavia a separate sub-family in the Conidm. The Jf. Cenoma/neneis and gracilis, 
Guer., and Jf. Meqideni and Figngensia, D’Orb. I have not been able to trace. If these 
prove correct, and the Mitra cretacea, Gabb (Pal. Calif. 1, 1864, p. 102, PI. 28, Pig. 
213) with the two Indian species be included, the number of known iutbin^ will be at 
the present not more than fifteen. This small number, as compared with the great 
variety and richness of the recent fauna, is very remarkable. 

Pictet quotes 19 species of Mitra, excluding the two Indian and one American (Mat. 
p. 1. Pal. Suisse, 1864, 3me Ser, II, pt. p. 682-684). Of these 19 species the follow- 
ing have however to be most probably excluded : ML Murchisoni and pyrul^ormis, 
Muller as Iktlguraria and Ficulopms of the voivtinje respectively ; Jf. Cassisiam, 
D’Orb. as not different firom Jf. cameUeda, Sow. ; Mitra retiealata, D’Orb. = Cerith. 
retwulcd'um, Ecemer, Pictet and others. Mr. Eoemer does not mention anything 
about columellar plaits, and the species must be retained for the present as a Cerithium, 
although it might belong to Chemiitzia or Furbonilla. Of ML Ze&elii, nitida and 
qmosa from the Alpine Gosau deposits the first two have, I believe, to be retained 
under Fasciolaria and the third as Borsonia, as stated in my Eevision of the Gosau- 
gastropoda, p. 87 (Sitz. Akad. Wien. 1866, LII.) 

1 have quoted the Fasc. gracilis, Zek. {MUra Zehelii) Piet, et Camp., as 
a MUra (loc. cit. p. 79), but having examined some very similar forms firom 
South India, I am rather convinced that the species is better placed in the genus 
Fasciolaria, as the insinuations of the ribs correspond with a similar notch of 
the outer lip, which is quite foreign to any known species of the MiTBnrjB. Besides 
this the shell is much thinner and the canal evidently longer, than even in Tarrimla 
cmcellata. Sow. sp. and others. The Mitra niHda, Pictet and Cmiig.:ssFasciolaria 
nitida, Zek. is identical with the original Fasciolaria elongata, Sow. {Fide my 
Eevision. loc. cit. p. 84). One or two new species occur in the Alpine^ Gosau 
deposits, but they have not yet been described. 
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XXL MITEEOLA) Swaimont 1840 . 

{Vide Adams' 6enera> I, p. 174. Cbenu's Manual, I, p. 194). 

The recent species of this genus are through their tliichened form of shell, 
occasionally obsolete transverse ribbings and specially through the papillar structure 
of th% apex, closely allied to the volutins ; and as the outer lip is sometimes thickened 
internally about the middle of its extent, it is difficult to distinguish them from 
JEkcsta by any other character than the stronger posterior plaits of the inner lip. 

We refer to this genus the VoVwta cUharina of Forbes on the ground of the 
last-named characteristic of the columellar plaits. 

1. MrEEEOLA. crrHAMNA, Forhest «p. PI. IX, Fig. 14. 

1846. Voluia cUharina^ Forties, Trans, (xeol Soc., Lond. VII, p. 132, PL 12, Fig. 8. 
idemt D*Orbigny, Gbibb, Pictet, etc. 

MU. testa mthfimformi^ ovata, ultimo a/nfractu spira in altitudme vix Umgiore ; 
anfractibus subconvexis, ad mturam subangulatia, transversim muUico8tulati8, 8piraliter 
striatiSf coatulis prope rectia amtiaqyx^ v/m atria prope autvxam fortiore aique aulco 
lato catena aejwncta; laMo antice quadriplicato. 

Spiral angle 45^; sutural angle 7^ 

Besides the elongated ovate form of the shell, the spire being about or very 
nearly as high as the last whorl, {he principal character of this species lies in the 
ornamentation. There being between 18 and 20 transverse ribs present, slightly 
curved, sharp, crossed by numerous spiral, flat striae of equal strength on the ribs 
as well as in the farrows separating them. On the posterior margin of each whorl 
next to the suture there is a slight swelling and to this follows one of the strise 
markedly stronger than all others, and bounded on each side by somewhat broader 
sulcations ; this produces a slight edge near the suture. The aperture is very nar- 
row ; the inner lip exposes anteriorly four distinctly oblique folds, placed closely 
to each other and gradually becoming thinner towards the anterior canal. This last 
character combined with the total form of the massive shell induces us to place the 
species rather under the mitbinje than in the volutism^ where it has up to this been 
classed. We have seen only fragmentary specimens belonging to the Madras 
Museum; they are in a blueish calcareous sandstone, such as the mineralogical 
character of the Pondicherry fossils usually exhibits. 

Locality. — Pondicherry. 

Yaludayur or Anialoor group. (?) 
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XXII. TURRICULA, KUm, 1768. 

{yide AdamB* Gen. I, p. 176, Chenu's Man. I, p. 194.) 

This genus ought to be restricted for fusiform shells toilh a much produced 
ant&rwr canal only, in which, character they stand next to the Fascjolamdm. 
The nunaber of plaits varies firom three to five. c 

It would probably bo better to form a new generic group for those cretaceous 
species, of which MUra cancellata^ Sow. {^id. D’Orb., Binkh. a. o.) MU. Vaelii^ 
Binkhorst (Monog. pi. V,*®- fig. C,), the here noted South Indian, and other forms 
may be considered the types. They differ from the great number of species of 
Tarricula by a more produced and attenuated canal ; but as the margin of the outer 
lip has not been m any of those species traciod perfect with full certainty, and as 
through the loss of this the above-mentioned difference becomes undoubtedly more 
exposed, it may for the present not bo advisable to anticipate that distinction. 

Most of the cretaceous species described as belong to this generic group. 

1. Turmcula amhaloobensis, Stoliezka. PI. IX, Pigs. 15 and 16. 

Turr. testa fusiformi; anfractUue prope planis, tramoersaliter costulatis, spiraliter 
striatis ; costulis 14-20 in umo circuitu^ parum curoatis, in superioribus novmimquam 
ohsoletis; strUs plants, latioribus atque angustioribus altemantibus ; aperture angus~ 
ti/ssvma j canaXi antwo moderate longo, attenuate } labio qucidriplieatOt 
Spiral angle 32” — 36” ; sutnral angle 9”. 

The whorls are nearly flat and ornamented with from 14 to 20 transverse ribs, 
which are slightly curved on the last whorl, the upper portion of each rib — ^renaaining 
visible on the upper whorls — ^being straight or even bent in the opposite (to the right) 
direction. Numerous spiral striae and sulcations respectively cover the surface, 
they are generally alternating, unequal in width, but on the transverse ribs very 
slightly marked. Tlie finer ornamentation of the shell varies a great deal and seems 
to depend very much on the state of preservation. Occasionally specimens are met 
with, which have a larger number of tran.svcrse ribs, in which case they usually be- 
come quite obsolete on the uppermost whorls. When in addition the spiral striation 
is a little more sharp, such specimens have then a groat resemblance to M. cemceU 
lata. Sow.,* but I have never observed any granulation on the surface of the Indian 
shell, and even when the ribs are sometimes more numerous than is shown in the 
figured specimens, the spiral stri® remain apparently always faintly marked. The 
anterior portion of the cmial is prolonged and rather thin, as in M. cancellata ; 
the iriTier Kp has four oblique folds, the -anterior ones being thinner. 

Locality. — Near ComarapolUam in Trichinopoly district. 

Formation. — ^Anialoor group. 

• D’Orbigny separatee (Prod. H, p. 164) the Jf. cancellata, Sow, of the Pal fran?. as distmet, under th« 
name of M. Caesuiana, evidently on account of there being only three folds represented in the figure of the 
Prench species. It is possible that he is right, but certainly it would be a singular case of a Mitra, i£ his 
specimen had no other fold on the whole space between the three folds marked and the termination of the 
canal. D’Orbigny’s specimen as figured exhibits otherwise no distinctions from the Goaau species, and I beUeve 
they are identical. 
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IX. MmUy^FASOIOLABIID^. 

It would be deniable, we believe, to unite the usually so-called Fabciozjxiilm and 
TujtBVsrELLU)^ {-mih. the exclusion of the larxiy^) into onefSaxnily, and to dis- 
tinguish them as sub-families only. The shells are generally easily separable from 
those o:^ the Volutxdjb by the length of the canal, although strict limits can scarcely 
be ^wn. The animals of both are, however, very like, but at the same time 
considerably difGermit from those.of the Volvtidjb. . * 

The head is never very distinctly separated from the body ; the tentacles are 
subulate, of moderate length, with the eyes on bulgings within their length, that 
is the ^^edicles are united with the tentacles for some distance ; the teeth are on a 
lin g ual membrane in three series, the middle ones appear to be usually with three 
denticles ; the lateral with numerous denticles in the fasciolaminm and single in the 
TmBisELLiNJB ; the foot is moderately expanded with folded margins, and bears 
always an ovate lamellar operculum with an apical nucleus. 

a. Sub-family—TURBINELLINAl. 

(Vasida, Adanu; TuBBrnsLun^, Gray, Cbenu and others.) 

It cannot be questioned that the shells of this group, as restricted by later 
conchologists, are easily distinguished from those of the next, the columellar 
plaits being in the middle of the columellar Up, usually very strong, and not very 
obUque, the shell itself consistent, thick, and not uncommonly covered partially with 
an enamel coating. The two principal genera, best known as Turhmella (Tur~ 
bmellm or Mazza) and Scolymus (V<mm, Cynodona or CynodoniaJ are very marked, 
the first actually agreeing much more with the Volutibm than with any other 
Fasciolabiidjb, although the examination of the animals leaves no doubt as to their 
difference. When we compare, however, the species of Leucozowm of the bascio- 
LAsriBM, we find that the shell is in its consistency much more of the character of 
the TURBiSBLLiNJB than of the FASCiOLAsnir^, and that some of the species, very 
among themsdves, have the plaits less obUque and of nearly equal strength, 
while in others they are placed exactly in a manner similar to that in typical 
Fttseiolaria. For this reason only w^ would propose to treat these two usually called 
fntviiUfta under one name, because they certainly do not exhibit a greater difference 
|.Kn.Ti for instance do the mitrinjb and volutins, or the fusinjb and uusicin'm, being 
respectively parts of the families Voltitidje and Mubicidjb. 

There ore very few fossil species known, which belong to the tubbinellin^, as 
restricted. Most of the tertiary Turhinellce belong to Latirua and Leueozonia. 
It is possible that some of the eocene Voluta, as F. muricina and others, have more 
relation to Soolymw, than they certainly have to VolutUithea or other positively 
'known Voi.X7ip>M, but the means of ascertaining such a point in fossil species are 
soon exhaust^ The cretaceous numbw is stiU a smaller one. Binkhorst (Monog. 
Oast, et Oeph. limbg, 1861, pp. 66 and 66), described Turlmella anpracretaoea 
and plioatat two forms very like each other, and which, if farther researdies prove 
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them to be corrrectly determined, must be olaased in this group. There is a little 
discrepancy, I belieye, between Binkhorst’s figures, which requires explanatum. 
The two species are known firom impressions and casts only, but in the Pig. 9b, 
PI. F”’ of T. plicata the spiral striae show such a direction as could be explained 
only by a pressure of the specimen, which, however, is not apparent in the figure. 
The upper volutions of the two Tmbimlla and of Imhricaria LmburgemiSt 
Binkhst. {l9B. cit. PI. II, Pig. 8,) are exceedingly l^e, while the outline of the outer* 
lip in the last species does not show that form at all, although it appears to be 
otherwise perfect. I notice these points merely as doubts arising from the inspection 
of the figures, but 1 had never an opportunity of seeing any of these valuable 
specimens, and apparent identity may be in reality great distinction. There is 
unquestionably much to be anticipated from wcU preserved specimens. 

Gabb described two cast-specimens as Twrh. av^conica andpa/rva (Proceed. Acad. 
Nat. sc. Phil, for 1860, publ. 1861, p. 94, PI. 2, Pigs. 6 and 3) from New Jersey ; but 
the specimens being far from perfect even as casts, it is difficult to form an opinion 
about them. 

b. Suh-family-^FASCIOLARIIN^, 

The principal character of this sub-family lies in the disposition of the colu- 
mellar plaits, these being present only on the fore-part of the inner lip along the 
canal, and the anterior plait being usually the strongest. There are only very few, 
and these only partial, exceptions to be met with in one or two species of Leucozonia, 
where the middle plaits are stronger and those along the canal somewhat thinner. 

The shells exhibit great variety in shape, from shortly-ovate to elongated-fusiform, 
but the canal is always considerably produced. There seems to be at the present no 
great necessity for establishing more genera than stated by Gray (Guide, 1867, p. 28), 
namely Faaciolaria, Latirm and Lettcozonia. I do not, however, consider the 
question as to their classification in the Fasciolabiina! at all settled. It appears 
doubtful whether it would not be better to separate Zeucozonia and a few species 
of Zatirus and Fazdolaria, marked by a great thickness of the shell, into .a separate 
sub-family, and those with a thin shell, most nearly resembling Fums, into another 
sub-family. I am only little acquainted with the numerous living species, but nearly 
all the fossil forms belong to the group T^th a thin shell. In this latter group very 
nimilar generic or sub-generic separations could be made as among the fusinje. 

Adams and accordingly also Chenu, classed Tudicla, Bolt., Busycon, Bolt, and 
Fastigiella, Reeve, in this sub-family. It appears that* Tudicla belongs rather to 
the Pc'XPZoun.E next to Bapa; Busy con was subsequently transferred by Adams 
(Genera, II, p. 655) to the fusinjb and Fastiyiella to the OsmTOirDM. This classifica- 
tion is no doubt more correct. There are several tertiary speoieB, known as CerUJmm, 
which must then be classed under Fastiyiella, although, in having a sUght insmuosity 
on the lower portion of the outer lip, they recall very much Fhos, Montft. ; and it* 
appears not quite certain, whether these two ought not to form a separate sub-fiunily 
in the BtrccimitAt. Scarcely any Jurassic species of FAaczoLAMnxtjs are known. 
Piette mentions (BuU. SoCi G^. Prance, 1866, XUI, p. 693, PI. XV, Kgs. 16 and 16) 
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a Faac. mda &om the great Oolite of Eparcy ; the figured specfanen is rather 
imperfect, but approaches in form to a young Faaoiolaria. D’Orbigny names in 
Prod. IL, p. 291, from \m*itage danient two F. prima wiiSl mpracretacea ; 

both these species are in every other respect unknown. 

Gabb described in Joum. Nat. sc. Phil. 2d. ser. iv, p. 390, PI. 68, Fig. 6, a Fcac. 
8<iiffbrM firom Tennessee, and ? Fuse. leBviuBcula, ? Fasc.Io, Faac. ainuata from the 
cretaceous beds of California' (Pal. 1, 1864, pp. 100 and 101.) Neither of tft species are 
so fiff perfect that it could be ascertained whether they belong to Latirua or Faacio~ 
laria, but the form (except in the second-named) ag^rccs rather with that of Latirua. 

In my revision of the Gastropoda of the Oosau formation (Sitz. Akad. Wien, 
1865, LII, p. 84) I have mentioned Fmo. elongata^ Sow. (Faao. nitida, Zek.^ Faac. 
torquillay Zek. and Faa. haccata, Zck., the last of these must be certainly referred to 
Latirua, but I have not seen sufiiciently perfect specimens of the two others. The 
Mitra Zehelii, Piet, et Camp. {dnd. p. 79. Faso, gracilia, Zck.) must be retained as 
Faaeiolaria. To this number of ten species already known we have to add from 
the South Indian cretaceous rocks four. Lot. Beuaaimua, Faac. carnatica, rigida, 
(Baily sp.) and aaaimilia. 

Other species' which have been described under Faaciolaria must be excluded 
and will be found noted in the other groups. 

XXII. LATIRUS, Montfort, 1810. 

'(Adams’ Gen. I, p. 153 j Chenu’s Man. p. 181; Gray’s Guide, 1857, p. 39). 

The short canal, strong transverse ribbings, resembling the varices of the Tbito. 
irnLJE, and the spiral elevated strise or waved lines unite a large number of species, 
which form in a certain way a transition from Leucozonia to Faaciolaria. The colu- 
mella is usually fissured, but in the process of growth the fissure is filled with the 
callosity of the inner lip, and in rare cases only it remains open. The columellar 
plaits are always very faint and in young specimens scarcely traceable. Adams 
separates Feriatemia, Morch, as a distinct genus, but the characters of distmetion 
which he gives cannot be retained. I believe, however, that several of the species, 
which he refers to that genus, as F. crenulata, gemmata of Reeve, and others, having 
exteriorly a more thickened outer and grfibved, but not plicated, inner-lip, belong 
to Rindaia of the Tbitonudjb. 

1. L^tibtjs Reussianijs, Stoliezka, PI. X, Figs. 1 — 4. 

Lat.teata faaiformi; anfractUma aenia—octonia, adauiuramimpreaaia, tranaveraim 
coatulatia, apiraliter atriatia : coatia denia aeu duodenia m uno circuitu, ad marginem 
poatertorem auhobaoletia, atriia plua minuave lamelloaia aeu crenulatia ; apertura ovate- 
elongaia, amtice-anguatata ; labro m margins acuto, mtua aulcoao ; laXtio calloao, tenui, 
fibaoleU triplicato ; columella cmtice Jiaaurata, ad terminationem paululum recuroa. 

Spiral angle 46°— 50*^ ; autural angle 8*’. 

Height of last whorl : total of shell (consd. as 1*00) ... ... 0*52 — 0*56. 

This species resembles so much Fuaua Beuaan, Zek. (Gosau Gastrop. Wien, 1852 
p. 86, PI. 16, Fig. 11, and Sitzb. Akad. Wien, 1866, LII, Rev. etc. p. 81), that their 
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idesititjtnaj be proved in time. I never bad oooasicHi to obHerre any colnsnellarplaitsv . 
on the Gosaa-specieB, but they may have been only obUteiate and not visiblei firom the 
want of a satufactory state of preservation. In the present Indian species, the folds 
are so faint, that in scarcely one out of ten oases are th^ distinctly marked, and as 
ail the rest regarding form and ornamentation of shell agrees well with the above- 
mentioned species, it is certainly desirable to draw attention to this point in^any 
future exan^tion. I am at present in doubt whether such faint plaits do not 
exist in the Gosau species described by Zekeli (ibid, p. 74, PL 13, Eig. 8) as Fbluta 
/orosa and transferred by me to I^usus (Sitzb. 1865, LII. p. 83); if this be the case, aU the 
three forms must be united under one name. It is even questionable whether the 
Fasciolaria torquilla, Zek. sp. (Oancellaria id. Zekeli, loc. cit. p. 81, PI. 14, Fig. 11) 
could be kept as distinct ; but it has the folds much stronger. The transverse ribs 
of the present species become above towards the suture of each whorl nearly 
obsolete, which is specially due to a greater or lesser contraction of the whorls. The 
spiral striffi are originally pretty strong, numerous and very close ; they are crossed by 
numerous fine lamellar strise of growth, which occasionally produce a fine granulation 
on the former. 

The outOT lip is sharp, and on the margin internally grooved ; the inner lip 
always leaves a small fissure visible near the termination of the columella ; close to 
the posterior end it is only slightly toothed. 

Jjocalities . — North of Aluudanapooram, Andoor, and E. of Anapaudy, in Tri- 
chinopoly district ; not rare. 

Formation. — ^Trichinopoly group. 

XXIV. FASCIOLAB-IA, Lamarck, 1792. 

(Adams’ Genera, I, p. 160 ; Gray’s Guide, 1857, p. 28 ; Chenu’s Manual, I. p. 180.) 

1. Fasciolabia. cabnatica, Stoliczka, FI. X, Figs. 8 and 9. 

Fase. testa fm^ormi; anfractibus comexis, ultimo spira longiore, spira^er mimte 
suleatis, tramoersm striato-oostulatis ; costulis supra prope rectis, in ultimo 
anfractu parum S-forme curvaiis atqv^rope aperturam evcmescentibus ; ca/nali ad 
temninationem paulum mcurvo; columella triplwata. 

Spiral angle 40^ ; Butural angle 17*5° 

Height of penultimate whorl : that of the spire (oonsd. as 1*00) ... 0*37. 

Height of last whorl : total of shell (consd. as 1*00) ... ... 0*74. 

The whorls, usually about six in number, are tiegularly convex, broadest jn the 
middle, the last considerably longw than the spire. The surface is covmred with 
numerous spiral strke, and transversal ribs. Of the latter thmre are &om 16 to 20 in 
one whorl, nearly straight and equal in their entire extent, not tuberculated at* 
the suture, as in jFW. assimilis, n. sp. While the spiral stiise inmre^ in strength iwith 
age, the transverse ribs disappear gradually altogether, being at first less num^us. 
Ttie canal is at its tenmnation slightly bent inwards, and the columella ^exhibits 
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three folds, the lowest of which is the strongest. As regards general form and 
character of 'the ornamentation, this species much resembles Pleurotomafeneeiraita,, 
Zek. (Gastrop. Gosaugebild. *1862, PL 16, Pig. 9), of which I have stated in my 
revision (Sitzungsb. Akad. Wien, LII, p. 87), that the single specimen figured by 
Zekeli decs not admit of certain generic determination, the surface being quite eroded 
and disfigured. 1 do not think it impossible, that these too may prove to be identical. 

liOcaUties. — Olapaudy, and neighbourhood of Karapaudy ; the speedbs appears 
to be rather a rare shell. 

Formation. — ^Arrialoor group. 

2. Pasciolabia BioiDA, Baity, sp. PL X, Pigs. 10 — ^16. 

1855. Voluta rigida, Builj, Quar. Jour. Geol. Soc. Lond. XI, p. 459, PI. 12, Pig. 4. 

Faso, testa fuaiformi, elongata; amfraciihus nvmeroais, scalar^ormibus, postice 
mlde contractia, admargmem mturalem itmteacentibuaacplwaminuavecrenulatia, infra 
craaae-coatatia : coatia ad amgulum nonmmquam auhttiherculatia, pa/ulo obliquia, in 
ultimo amfraetu antice ohaoletia ; auperjicie apiraliter denae-atriata : atriia in excamtione 
poaieriori emfraetuum tenmorihua ; columella 4 — 6 plicata, plica anteriori craaaia- 
aima, auperiorUma aenaim ten/uiordma, poaticia aliquantiaper fere ohaoletia ; canali prope 
recto, prolongato. 

Spiral angle 45“ — 50°; sutural angle 10“. 

‘ Height of last whorl : total of shell (eonsd. as 1*00) ... ... 0*54—0*60. 

• 

The shcU of this species is subject to a little variation as regards the length 
of the spire, this being more or less short than the last whorl, as may be seen by a 
comparison of the several figures given on PL X. The spiral striae axe very mimer* 
ous, coarse and nearly aU of equal strength, except those below the suture on 
the excavated portion of the shell, where they arc usually somewhat thinner. The 
mar gin along the suture is always thick, swollen up and more or less crenulated or 
even tuberculated. The transverse ribs are cither very slightly bent or they are 
straight and become obsolete posteriorly on all, and anteriorly on the last, whorl. There 
are, however, not unusually cases to be met with, where the spiral striation on the 
surface of the shell is much worn off, and in such cases the transverse ribs can 
be traced extending nearly up to the suture. The outer lip is sharp, internally 
grooved ; the inner lip exposes four or five oblique plaits, the posterior one or two 
being very fine, but not always traceable ; the anterior, next to the canal, is always 
the strongest. 

Although the existence of plaits on the columella would make the identity of 
t.bia species with Voluta emota, Porbes, more probable, than that of Semifuaua emetua 
ji. sp. (described on p. 114) with the same, the total want of any thinner spiral sttias 
between the principal ones and the elongated spire are rather opposed to. this. 
The question of identity ought, however, not to be given up on this account, but it 
cS|n scarcely be fettled in any other way than by a comparison of Porbes’ ot^« 
nals. Baily’s figure of FoL represents a specimen apparently with shorter 

2 
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spire, about equal to one of ours represented in Pig. 18 on PI. X, but it does not 
exhibit the slightest difference in the ornamentation, for which reason I believe it to be 
identical. Baily says, that the columeUar plaits were not visible in the specimens, 
which he examined, and this would be the only point in which a difference could 
be expected. 

This species is very common in the Triohinopoly district, and the largest speci* 
mens procured attain a height of 100mm. The following are the principal 

LocaMiea. — ^Andoor, Goonum, Shutanure, Anapaudy, Alundanapooram and 
Serdamungalum. 

Formation. — ^Trichinopoly group. 


3. Pasciolabia. assimilis, Stoliczka. PI. X, Pigs. 6 — 7. 

Faac. testa fu^orm% attemata; amfractUm ad medium convexis, infra suturam 
eonstrictist apiraliter dense striatis, transversim costulatis : costulis ad suturam subtun 
hereudatis sen tvmescentibust su^ra ad medmm simose-mcuroatis ; ultimo arfractu 
spira longiwet antice canali longo extenso; columella temis pluck ohliqvk aique 
crassk omata. 

Spiral angle 30° ; ratural angle 16°. 

Height of last whorl : total height of shell (taken as 1*00) ... 0'54. 

Height of penultimate whorl ; height of spire (oonsd. as I'OO) ... 0*35. 

This species is very well characterised by its much elongated form, great height 
of the single whorls, the numerous fine spiral strise and the transversal ribs, which 
at the suture often terminate in small tubercles, and below the constriction of the 
whorls are strongly bent inwards. This curvation of the ribs corresponds with .a simi- 
lar shallow notch on the outer margin of the aperture. On young specimens the trans- 
verse ribs become occasionally nearly obsolete on the last whorl. The largest speci- 
men from Olapaudy measures 14(hnm., and some fragments would indicate even a 
greater height, they have then a tolerably strongly developed keel at the place, where 
the libs are insinuated, forming blunt tuberculations. This species resembles much 
Mitra Zehelut Piet et. Camp. (P<MCfotemflr<w»/«,Zekeli, Ghustropoden dcr Gosauge- 
bilde,Wien, 1862, p. 93, PI. 16, Pig. 12; Stoliczka in Sitrungs. Akad. Wien, LII, p. 79); 
but as fhiH ig known from very imperfect specimens only, I do not think it safe to 
identify our fossil with it. The transverse ribs seem to be in the Gosau species bent 
nearer to the middle of the whorls, which appear to be also somewhat thinner; no 
spiral striatimi baa been observed, although it no doubt exists. ■ 

Xooa{»^(c«.— Olapaudy, ComampoUiam, S. W'. of Mulloor, Xarapaudy; not 
very common. , 

-Axrialoor group. 
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X. Family— 

(Adams* Genera, I, p. 70 ; Chenu*e Manual, I, p. ISS). 

The ftTiimnla of the MvsjcmjB have the head always somewhat lengthened, not 
thickened, truncate in front ; tentacles moderate with united eyepedicles near the base ; 
teeth in three series, the central fixed, usually three>lobed, the lateral versatile, 
single or at least not numerously hooked ; the foot is moderate, never much ex- 
panded ; the mantle enclosed with an anterior siphon, which is never much pro- 
duced beyond the length of the canal of the shell. 

Operculum annular, homy, ovate with an apical or subapical nucleus; (not 
known in Hemifmwt), 

The shell is vpi^al^ omte orfiisybrm, imially ornamented with tranvoeree varU 
cose ribs and anteriorly produced into a more or less elongated canal, being notched 
at the end. The remainders of the outer lip, forming transversal varix-like ribs, are 
characteristic for most species and genera, there are, however, a few as Clavella, 
Neptvnea and others, where the varices become nearly or are actually quite obsolete, 
although the preponderance of the other characters does not allow us to exclude 
these forms. It is weU known that the exterior ornamentation varies much 
according to the localities in which the species Uve, and this can therefore be re- 
garded always only as a quotation of a large sum of distinctive characters. A 
general description of the shells must necessarily be very extensive, and we prefer, 
therefore, to attach it to the sub;families, of which the following have been pro- 
posed partially by previous authors ; fulouminjs, fusinjb a,nd mvsicinjb. 

Dr. Gray (Guide, 1867) adds to the Mumciox the sub-divisions FiSAmANAt 
ComNBLLiNA (=s CozuMBELLiDJS in parte), Nassina and Fsosina, the two former of 
which may undoubtedly be better treated as a separate family, and the two latter in 
the family Bvccisidm. On the other hand Gray separates the species of Semifusus^ 
Fulgwr, and others into a distinct family, which he calls Cassidvlidm', but there 
seems to be scarcely necessity for such a thorough separation, that of a sub-family is 
quite sufficient. 

Htinster (Beitrsege etc. ISiil) figures (FI. IX. Fig. 38) a Fusus Orbignyanus 
from the triassic beds of St. Gassian and in an abstract of Dr.Laube’s “ Fauna of 
the St. Gassian beds ” in the Sitzb. Akad. Wien, Yol. LIII, this fossil has been re- 
tained under the same name. The species is not a Fusus in the restricted sense of 
the genus, but not having had an opportunity to examine the species, we cannot of 
course say whether it does or not belong to the Fusinas. The three other speides 
describod and figured by Gount Mtinster {^id, p. 123) are much less Fusus, and do 
not even belong to the family Mubioibjb at all. There are a number of 
Jurassic q[>ecie8 grouped with Fusus, but none of the species as yet found is 
so far perfect as to determine even the sub-family with the requisite accu- 
racy. Deshayes suspects, that aU the Jurassic and older. Fusus are only mistaken 
MostellaruB (Alata), and for several species this has been already proved to be 
actually ihe case ; so we may expect some farther alterations. There is, however. 
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no reason that Jurassic forms, like Fuam FietH, Heb. and Desl. (Bull. Soc. Linnd. 
Norm. 1860, V, p. 172, PL VIII, Pig. 6), could not belong to the fusing, although 
it is certainly necessary to examine the specimens strictly and compare with the 
top whorls of the Alata, which occur with them. 

Of cretaceous species about one hundred are known, possibly a few more ; th^ 
range from the lower Neocomien into the uppermost beds of the chalk. Many of 
them are true Fuaus, others belong only to the sub-family fusutm and partly 
to that of the fulovrinje, but for the larger number of species we are stiU in great 
want of well preserved specimens, and, until these have been procured, many 
doubtful points cannot be settled. Most of the cretaceous species, which were 
known up to 1864, arc catalogued by Pictet in his Materiaux p. 1. Pal^ontologie 
Suisse, 3me. ser., p. 642, although of many of them (as I shall more particularly 
notice hereafter) we know in reality notliing more than the mere name. 


a. Sub-family — FULG URIN^. 

{CASSIBULIBjE, Gray, Guide, 1857, p. 10.) 

We propose this name for the sub-family, simply because it is the least 
liable to bo mistaken with any of those previously adopted. Three genera can be 
distinguished in this group, Melongena, Shum. 1817 {Casaidulua of Adams and 
Gray, the name not being traceable with certainty); Fulgur^ Montf. 1810 {Buaycon of 
Adams and Chenu, a name which is equally not traceable), and Semifvma^ Swains, 
{Cochlidium, Gray). H. & A. Adams consider Myriatica, Swains, and Volema, Bolt., 
(or Fugilim, Shum.) as sub-genera of Melongena : I believe they are not even that, as 
they seem to refer chiefly to young shells of Melongena and Fulgur. The similarity 
is in fact very remarkable, which young specimens of Melongena exhibit as com- 
pared with Fulgur and Semifuma, and the question as to the limit of these latter 
appears to be far frnm settled. The species are chiefly known from single shells, 
and although the animals of several of them have been observed, only few of the 
shells have been noticed* in difTcrent stages of growth, which seems to be very im- 
portant, for they show remarkable alterations in the form in different stages of age. 

Adams and Chenu distribute the forms into the fusinm and Fasciolafidje and 
it is due to Dr. Gray to state, that he drew attention to some peculiarities as to the 
shell and the animals of those species, which ought to form this separate group. 

The head is much elongated and the tentacles very short with much thickened 
basis, and the eyes on bulgings on the upper external sides. . 

The operculum is ovate with apical nucleus, but it is not yet known in 
Semifuaua. ^ 

The shell is remarkable for the great size of the last volution, which is ventricose, 
enveloping the greater part of the previous whorls, and when produced into a longm* 
canal, as in Fulgur and Semifuaua, it is slightly notched at the end ; when less 
. produced, as in Melongena, it is deeply notched. The spire is comparatively short, 
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the whorls angulate below the suture and usually ornamented with spines, or tuber- 
cles corresponding with a notch on the posterior margin of the outer lip, which is 
sharp, and occasionally internally striated, when the shell is thinner ; the inner lip 
is always quite smooth, in younger specimens often angulated along the canal, but 
not furnished with a separate jdait. 

There are numerous fossil tertiary and cretaceous species, which belong to this 
sub-&imily, although most of them are usually referred to that universal denomination 
of Fyrula. The imperfectness of the specimens does not permit us to make altera- 
tions in those which have been described and figured ; several of them will probably 
be found to belong to Havana or TvMcla and allied genera of the Fubpurid^^ 
others to Neptunea, Follia and other genera of the fusinje. 

It is equally difficult to say anything about Perissolax, Gabb (1861, Proc. Am. 
PhU. Soc. VIII, p. 122, and Pal. Calif. 1864, I, p. 91), which I think embraces a 
characteristic group of cretaceous shells ( ? the neogen Fttstis JBurdigalenaia, Bast, 
and others) and may well stand in this sub-family. It is, however, very uncertain to 
state anything regarding Pyrifmus, Conrad (Jour. Acad. Phil. 2. ser. Ill, p. 332, PI. 35, 
Pig. 12), and still more so as to the sub-gencric name Afer (ibid p. 332, PI. 35, 
Pig. 17,) of the same author ; the first is actually quite uncertain, because the aperture 
is not known and the general form is common to a large number of other Mvricibjb ; 
the latter species (jP. hello, liralm) does not seem to have any claim to be separated 
from Fimis, for it must first be proved, that the margins of the aperture were of the 
same kind as they are in Fums afer, RecA'e. 


XXV. HEMIPUSUS, Swaimm, 1840. 

# 

(CocHLiDiUM, Gray, 1847.) 

This genus is separated from Melongena and Fulgur chiefly on account of the 
absence of the opcrcubim ; the species attributed to it have all a long thin canal, 
the posterior portion of the last whorl being ventricose, inflated and the spire 
very short. The whorls arc deeply canaliculated below the suture, the keel being 
sharp and the transverse ribbing terminating on the same in points, bent upwards. 
There are several cretaceous species, described under Fmm, which exhibit the cha- 
racters of this genus perfectly ; others wliich agree in the general form of the shell 
only. Gabb noticed the prst North- American forms under the sub-generic name of 
Semiftmts, and added lately several characteristic species in the Palajont. of California, 
Vol. I, p. 86. Tlie Strepsidula 'Rlpleyana, Conr. (Jour. Acad. Phil. 2nd.ser. IV, 
p. 286,’ PI. 46, Pig. 42) belongs evidently to this genus. 

I refer here two species to Hemifusus, both of which bear in general the cha- 
racters of the living species, usually attributed to the same. 


2 ^ 
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1, IIemipustjs cinctus, Stoliozka. PI. X, Pigs. 17 and 18. 

Setnif. testa spira bred, late conica ; ultimo anfractu ad medium injlato, antice 
conali longo atque recto extenso ; anfractUms senis, ad marginem mturalem tumescentU 
bus, crenulatis, infra sntura/m excavatis atque infra excavationem angulatif, postca 
convexiusculis, tratisversim costatis; cost is acutimculis, Untice in ulthno anfractu 
fartim obsolelis ; stiperficie spiraliter striata, striis crasdorihus atque lenuioribus 
alternantibus, antice aliquantisper svb-granulatis ; apertura perlonga, postice latiori, 
antice versus sensim angustiore ; labro acuto, inlus sulcato ; labio luedgato, lenui. 

Spiral angle 80° ; sutural angle 6°. 

Height of last whorl : total of shell ('considered as 1*00) ... 0’73. 

Tlic principal c!hara(!teristi(!S of this species arc the numerous transverse ribs, 
of u^liich there are about twenty -tAvo on the last whorl (their number being higher 
up nearly the same or somewhat less), the thick and obsoletely crenulated posterior 
margiji of tlie Avhorls and the numerous spiral striae, whicdi (jover the entire sur- 
face. These striae usually alternate in strength on the last whorl and are on the 
excavated, posterior, portion generally somewhat thinner. The striae of gi*owth are 
very distinct on the well i)r(;served surffu;e of the shcU, and form fine granulations 
on the spiral striae. According to the elevation of the sutural margin and the pos- 
terior angle of the whorls the resi)ective excavation between them is more or less 
deep, but it is always distinctly marked. The outer lip is sharpened and grooved 
internally, the inner lip near the posterior termination a little thickened, and the 
anterior canal long and straight. 

When the surface of the shell is somewhat worn off the finer ornamentation 
disappears and the doarser spiral strijo appear more distant and sometimes granulated, 
as seen in Pig. 18, PI. X ; the posterior excavation becomes at the same time more 
obliterate. 

Tliis species so very much resembles in every way the Vohita cincta, Porbes, 
(Trans. Gool. Soc. Lond. VII, p. 132, PI. 12, Pig. G), tliat I am at a loss to give any 
strict distinctions between them. ‘ The number of longitudinal (here transverse) whs 
and the strength of the spiral ones varying in almost every specimen,’ says Prof. 
Porbes, and this is exactly what may be seen in our specimens. The spiral striw, 
even when less numerous, are always stronger than in the following species, and the 
same is the case with the transverse ribs. The ‘ thickened crenulated rim’ border- 
ing the suture is equally well marked in both these similar species. Prof. Porbes 
states, how'ever, distinctly, tliat the aperture is ‘ 4 — 3-plicata’ and certainly he must 
have observed the plaits or sometliing like them, and until this statement is dis- 
proved, or otherwise confirmed, the identification cannot be established. It is to be 
regretted that Prof. Porbes has not given a second view of the specimen, which h^ 
('.xamined. He further states, that the species occurs also at Trichinopoly, which 
increases the difficulty, as I am unable to assign from our tolerably fair Trichinopoly 
collections any fossil really identical \>dth that of Prof. Porbes. Certain it is, that in 
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any of oiu* five specimens under examination, obtained from three different localities, 
there is not a trace of any plaits or folds on the columella, except a slight tooth-Uke 
tliickening on the posterior termination of the inner lip. 

Localitiea. — Rolakonuttom, Alundanapooram, between Andoor and Veraghoor. 
’Forrmtion. — Trichinopoly group. 


2. Hemifusus acuticostatus, Stolicska. PI. X, Fig. 19. 

Hemif. testa spira hrevi, aufi'a^stihis gradatis composita, siUuris impressis jimctis, 
iufra suturami subcanaliciilatis, angulatis^ transversim acute costatis, spimliter minn- 
iissme striatis ; costis in ultimo anfraota duodents^ in anfcactibus stiperioribus plus 
nmnei'osis, otnninis ad angulum subspinoais. 

Spiral angle GG" ; sutural angle 8°. 

This species has tlic general characteristic form of others of the same g(^nus, the 
whorls being contracted along the suture and the last much inflated, and — to all 
appearance — produc(!d anteriorly into a straight (ianal, which unfortunately is not 
preserved in our single specimen. From the previous species, the Hemifnsns cinclus, 
the present form differs remarkably by having the posterior portion of the whorl 
not so deeply excavated, the sutural margin being less thickened, the transverse ribs 
miich smaller in number and thinner, and the spiral strhc only minutely marked. 
The spin? a])pears to be also somewhat higher in proportion. The out«?r lip is quite 
sharji, siiiuose, but not distinctly notcjhcd posteriorly; the inner lip is evidently veiy 
thin, without any posterior thickening. 

Locality. — Near Comarapolham in the Trichinopoly district. 

Formaiion. — Anialoor group . 


b. SuiFamily—FUSINjE. 

The animals of the fusinjE have the head and tentacles moderately prolonged, 
the eyepcduncles thickened and usually for a short distance united with the former ; 
they ai-c mostly ’of a uniform rod or olive colour ; the operculum is ovate with an 
apical nucleus ; the shell has the varices aU of equal strength or they arc obsolete ; 
the canal is more or less prolonged, straight or slightly reciuwed. 

Although numerous alterations have been made, since Lamarck first introduced 
stricter^ arrangements in the genus Fusus, the variety of shells at present admitted 
in this sub-family by the greater number of conchologists is still very gi*cat and can 
be classed only very gradually. There would probably not be any great difficulty in 
making at least two farther divisions, namely, shells with strong equal transverse 
'varices and smooth or only stmteA shells; but such distinction could evidently be 
only of very limited value. The number and characteristics of the genera are far 
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from being settled ; the following, of several of which representatives are to be 
found in the South Indian cretaceous rocks, are generally distinguished.' 

1. Nepitmea^ Bolten, 1798. {Chryaodommt Swainson, Gray’s Guide, 1857, 
p. 13. Fblutopm, Morch or Strombella Gray, iMd, vide H. and A. Adams’ Gen. II, 
p. 614.) Yentricose shells with short canal, often bent to the left and somewhat 
upwards ; whorls convex, covered with a homy, rough epidermis, usually spirally 
striated, transverse varices obsolete, occasionally replaced by transverse ribbings, 
which arc of about equal strength with the spiral ones. 

The living species of Neptimea are coated with a thick epidermis and have a 
comparatively thin shell with obsolete transverse varices and a spiral striation only. 
The name ought to be retained for these forms only, and such species, quoted by 
H. and A. Adams under this genius, as N. anomala, funiculatay fusoidee and others, 
have to be excluded and partially placed under Tritonidea and others. 

Tertiary species, as Fvms gimme and glomoidesy Gen6, and several other forms 
have to be transferred to this genus, thus forming a very eharactcristic group of 
shells. Numerous cretaceous species belong also to it ; {vide Proc. Am. Phil. Soc. 
1861, VIII, p. 118; Pal. Calif. 1864, I, p. 88; Silz. Akad. Wien. 1865, LII, 
Rev. etc. p. 77.) 

Wc notice two species from South India, Nept. rhoniboidalisy Zek. sp. formerly 
described as Voluia id. by Zekcli from the Alpine Gosau-deposits, and N. exeavatay 
Blanf. sp., a remarkable form of the type of Fume corntgatusy Reeve, and F. glomnSy 
Gend, with a coarsely reticulated shell-surface. 

2. Euthriay Gray — Adams’ Gen. I, p. 86 — S))ire about as high as the last whorl, 
conical; whorls smooth or spirally grooved, canal short, bent to the left (in front view) 
and somewliat rccuiwed, ai)crture ovate, posteriorly subcanaliculated, inner lip smooth, 
outer lip sulcatcd internally. The shells are more consistent and thicker than in any 
Ftmis. Gray (Guide, 1867, p. IS) calls Euthria a Triton with ‘ abortive or mdimentary 
varices’. The animal in form and colour resembles no doubt more the Teitonidjh:, 
than the fi/hinjk, and if three lateral teeth can be proved to exist, the genus may 
perliaps be better transferred to the last family. I do not know whether aU the ten 
living specacs attributed by Adams to this genus belong to it, some of them resemble 
(at least exteriorly) EiUlia more. There are several tertiary species, which ex- 
hibit the characters of the genus very well, and of which Nept. comeay Linn, is to be 
considered the type; but I am not acquainted with any cretaceous form exactly 
like ; unless species such as Nopiunea eurvirostrisy Gabb (Pal. Calif. I, p. 88, PI. 18, 
Fig. 37), belong to it, wliich certainly does not appear very improbable. 

3. Clavella, Swainson, 1835 {Cyrtulmy Hinds), buccinoid or fusiform shells, 
with accumulated spire and sub-cylindrical graduated whorls ; surface smooth, spirally 
sulcated and occasionally with transverse varices, last whorl much thickened along 
the suture and somewhat contracted below it, forming an indistinct posterior canal 
cn the aperture, anterior cjinal very short or prolonged in a straight line ; on the • 
termination only occasionally bent. 



OP SOUTHERN INDIA. 


117 


This type, which is well characterised by the cyh’ndrical shape of the whorls, 
and the usual irregularity in the last of them, has not been as yet met with in the 
cretaceous strata, but it abounds in great variety in the eocene beds, decreases very 
considerably in the neogene, and only four species arc quoted by Adams as living : 
All the fpssil species have tolerably prolonged anterior canals, and it is not certain 
whether it would not be better to reserve the name Clavellithes of Swainson for 
the species with a very short canal and an excavated columella, as Cl. avellana and 
disloHa. {vide I*ollia.) Si)ecies like Cl. (FmmJ tuberculosa, Desh. and Cl. (FustutJ 
rugosa, Lamck. form transitions to the next generic group, as rf'stricted under the 
name. I do not think that there is any real necessity to se})ai-atc Thersilea, Coquand, 
(G6oL and Pal. de Const, 1862, p. 267, PI. XXIX, Pigs. 30 — 33) from other Cla/cella*, 
especially if the distinction between Clavella and Clavellilhes be accepted. 

4 — Fusm, Klein, 1753.* Shell fusiform, elongated, last whorl — ineluding the 
canal — shorter than the tiiiTeted spire ; canal more or less produced, at least equal to 
the height of the last whorl, straight, inner lip smooth, outer lip grooved internally, 
whorls spirally striated and ornamented with rudimentary uniform varices. 

The greatest number of species of Ftmis, as restricted, are living; they are 
pretty numerous still in the neogene but much less so in the eocene strata, and of 
all the endless number of cretaceous Fmns, as known, only very few will be found 
to exhibit the (diaiactcrs of this g(‘.nus sufficiently. 

We have to notice only one species of Fmns, F. vcrticillatm, n. sp. 

5 — Tnlomdea, Swainson, 1840. Shell ovate, buceinoid, hist whorl sub-ventricose, 
canal short,, or moderately prolongiid, bent to the left, and on its t ermination recurved ; 
rudimentary varices numerous, all of equal strength, crossed by elevated thick 
spiral lines ; inner lip anteriorly thickened, smooth, posteriorly thin or cross- 
grooved, often toothed at the end ; outer lip thin, internally sulcatcd. H. and A . 
Adams consider this group only as a sub-genus of the next, but I think it ought to 
be kept distinct, if once a division of the old genus Fueus be acknowledged. 

6 — Follia, Gray, 1839. {Canlhartts, Bolten, apud Adams.) Shell buceinoid, 
whorls convex with mdimentaiy and equally formed varices, and S 2 )iral elevated lines, 
last whorl ventricosc, siphon very short and barely rcciuwcd ; mouth ovate, inner lip 
thin, cross-grooved in the entire extent, and posteriorly toothed ; outer lip thickened 
internally and denticulated. 

. Gray established this genus in the Zoology of Beechy’s Voyage, p. Ill, for a num- 
ber of named and unnamed species, among the determinations of which he hims<‘lf 
proposed altcrv'ards great alterations ; but he docs not seem to notice it at all in his 
Catalogue of 1857. Adams quotes only five species under Pollia and 32 under 
Tritonidea, there cannot be however any doubt, that considerable changes must be 

• The author’s name designateB (as in Ap&rrhais) only the firat proposition of the name Fueus, although 
iW*characters .were afterwards fixed by Brugui^re, Lamarck, a. o. and are still changing. It seems rather a 
mistake to substitute for such a uniyersally acknowledged name as Fueua that of Coins, Humph., which, if 
it be correct, cannot have priority to that of Klein; but it is still more inconsequent in Dr. Gray to use the 
name Fusus, Humph, in another place, designating by it Rostellaria of Lamarck. 

2 Q 
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made in these speeies. Several of them, as, for instance, Neptmea aMmalatfmim- 
lata, fuaoidea and others (Adams. I, p. 80) must be referred to Tritonidea, and again 
species as Camtharm (Tritonidea) hiliratm, nigricoatatuB, paatinaca and others {ibid, 
p. 85,) must be transferred to Hindaia of the Tmtovudai. 

Gray (Beechy’s Voy., p. 112) quotes Bnccmvm (Clavella) diatortim as, a Pollia, 
and it is indeed remarkable the similarity which young specimens of this species 
have with Pollia, so tliat it may be after all proved, that the CkmelUB without a 
longer canal are only abnormally grown specimens of Pollia. If this could be 
proved the name Chwellithea must necessarily be avoided. 

As indicated, there must certainly be great alterations introduced, if the two 
genera Pollia and Tritonidea are to stand, but the numerous fossil species seem 
fuUy to indicate and to justify such a separation. Several species of both genera 
are described by Deshayes, H6mes and others under Fuaua and Murex {vide Poss. 
(le Paris, PI. 76 and Wiener Moll. PI. 26, respectively). 

The cretaceous species belong chiefly to Tritonidea, and are more niunerous 
than in any other genus of the fusing ; they are in fact the predecessors of the 
Tuitonidm or rather perhaps of the muricinje, and it is only questionable whether it 
would not be better to place them in the next sub-family. The form of the shell 
agrees better with the muricih^, while the form of the aperture excludes them. 
Most of the Fuaua described by D’Orbigny belong to Tritonidea, thus forming a 
transitional group between Fuaua (as restricted) on the one, and Murex and 
Hindaia on the other side. Several other European cretaceous fusinje have to be 
transferred to Follia and Tritonidea, but scarcely any representatives of them arc 
known from North America, at least none of the Neptunea or Fuaua, lately described 
by Gabb, are so well marked as to be reasonably transferred to any of those genera. 
We shall describe from the South Indian cretaceous deposits four species under 
Tritonidea, namely, T. gibhoaa, Stol., 21 Fequieniana, D’Orb., T. grcmulata, StoL, 
T. Trichinopolitenaia, Forbes, sp. and one Follia, P. Pondicherrienaia, Forbes, sp. 

Piacmia (Ptmo) and Metula appear to bo better classed with the Coluubellidm 
according to Gray. 

I have thus given a review of the genera of the fusing, merely to sliew what 
forms seem to be represented in the cretaceous formations, and how they may be 
traced. Were our fossil, mesozoic, materials usually better preserved, I have no 
doubt that several typical forms could be distinguished with generic names ; and 
that in this way only can the daily doubts and objections as to species, which all ai’e 
termed Fuaua, be cleared up. 

Pictet (Mat, Pal. Suisse, 3me. Ser. pt. II, pp. 642 — 660) enumOTates 106 species of 
Fuaua (= fusism and fulovrinje) from the cretaceous deposits of Europe only. 
There is not the slightest question, that not much more than half of these are true 
species properly belonging to this (and the former) sub-family, but it is difficult 
to say, when, or whether we shall ever come to such a knowledge of them as as* 
desirable. It cannot be wondered at, that nearly every one, having procured a good 
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specimen, prefers giving it a new name, rather than identifying it with some 
uncertain cast, even when compared in original. A revision of the present species 
of cretaceous Ftmu would be a tremendous work, although imdouhtcdly most 
important for the development and early study of the Sifhonostomata, hut it could 
not be cairried out without access to the original materials. 

Miave lately examined the Gosau species (Sitz. Akad. Wien, 1865, LII, Revis. etc. 
p. 81) and found, that of sixteen species described by Zekeli, only two could be retained, 
of which the Fusm cmgulatm. Sow., is most probably not a Ftmte, but a Terebra or 
Bullia or an allied genus ; and the Fusm Beusai, Zek. may be proved to be a 
Laiirus, as may also be expected with the Ftmts torosm, which I added (1. c. p. 83) 
to the genus. ( Voluta torosa, Zek.) We may have then out of sixteen cretaceous Fusm 
not one even of the sub-family i'usinm! certainly not one true Fitstia ; but this is 
surely not the case with other described species, at least not to that extent, and there 
are numerous fusing well known, as stated previously. The American species of 
FusiNJE are between forty and fifty. 

Forbes did not describe a single Fmm from South India, but numerous mistaken 
species have been attributed to him by subsequent correetors. I shall notice them 
briefly and append some remarks with regard to the alterations, which have been 
thought necessary. 

1. Voluta purpuriformis, Forbes — Ftmia id. D’Orb. — is Athleta id. (see 
rOLUTINJE p. 91). 

2. IhateUaria cancellata, Forbes, loc. cit. p. 128) i 7/ ^ 

is.. 4^7 c — Fttsm mbcancellaimf 

„ canceWfera, wid, PL 13, Fig. 18 J 

D’Orb. could not be traced, but the fegment certainly belongs to an Apporrhais or 

Alaria, never to a Fusm, nor to any species of the fusinji. It may be a fragmentary 

specimen of the upper whorls of Ap. securifera, Forbes {vide p. 28, PI. II, Figs. 

2—3). 


3. Fhaaianella imertat Forb. = Fmus mhincertus, D’Orb. must provisionally 
remain as a Fhaaianellay as it is certainly not a Fmus, nor docs it appear to belong 
even to that sub-family. 

4. Fyrula cancellata, Sow. (apud Forbes) = Fusus Forbesianm, D’Orb. is 


a JRapa. 

5. Triton ataxm, Forb. = Fusm id., D’Orb., must remain as Tritonium. 

6. Murex fluctmsm, Forbes = Fusus id. D’Orb., must remain as Murex provi- 
sionally {tnde p. 129), until the species can be identified from better preserved 
specimens. 

7., Murex Fondicherriensis, Forb. = Fusm id. D’Orb. is Follia id. vide p. 127. 
8. Voluta breviplicata, Forb. s= Fusm id. D’Orb. is Cancellaria (EucliaJ id. 
of Cancfllasiid.Fi. 

** 9. The Fyrula Fondicherriensis, Forb., is identical ndth Fyrula Carolina, 

D’Orb., and has been described as Fkulopsis Fondickerrienm in the sub-family 
roLVTiNJB: vide p. 86. 
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10. Ikmts pondet'oaus, D’Orb. ia Athleta pttrptiriformi8,YoTh. sp. {mde 8tib-£am. 
VOLUTINS p. 91). 

11. Mmts Fontmieri, D’Orb., is Bostellaria (?) palliata, Forbes. 

12. Fusm buccinoidea, D’Orb. (Astrolabe, PI. 7, Figs. 41 and 4-2) = F. aublmc- 
cinoidea, D’Orb. (Prod. II, p. 229) I am unable to trace ; it is possible that it 
belongs to Neptunea excavata, Blanf. sp. {vide p. 121), but as the sutural furft)w is 
wanting in D’Orbigny’s figure, the species must remain doubtful ; it n^ould, however, 
in all probability be (slassed under Neptunea. 

After the exclusion of the doubtful forms we have then from the South Indian 
cretaceous rocks eight species of fusing described on the following pages under the 
generic names of Neptunea, Fuaua, Triionidea and FolUa. I have already stated in 
my previous remarks the limits within which I believe these generie groups ought 
to be taken. 


XXVI. NEPTUNEA, Bolten, 1798. 

1. Neptunea rhomboidalis, Zeheli, ap. PI. X, Fig. 21. 

1852. Valuta rhomhoidalia, Zekcli, AMinndlungen d. GeoL Rcichs-Anst, Wien, Vol. I. Pt. II. 

p. 80. PI. 14, Fig. 9. 

1865. Neptvma id. Zok. sp., Stoliezka in Sitzungsb. Akiid. Wien. LII. Bevis. etc. p. 78. 

Nept. teata ovate-rhonihoidali, anfracltbua guinia, mduria impressia aejunctia, 
aubpUmis ; ultimo maximo, spira longiore, atihinjlaio ; aupeijicie in jtiniorihia »piraMer 
numeroaiaaianc airiala alque tranaveraim coatulata, in celalc provecliore airiia coaltilia- 
que plua minuave obaoletia ; aperiura elongala, ulrinique acute tei'niincmte ; marginihua 
areuatia ; labro acuto ; canali pi'odvcto, laleraliter ettrvo. 

Spiral angle 66" ; sutural angle 8°. 

Height of last whorl ; total of shell (considered os I’OO) ... 0’65 

There has been only a single specimen of this species found in South India, and 
in comparing it with specimens from the Gosau-deposits, the diflercnces are so slight 
that I cannot hesitate to identify it with the European fossil. 

In my revision of the Gastropoda of the Gosau-formation (loc. cit.) I had already 
remarked, tliat the volutions ought to be a little narrower along the suture, than 
Zckeli’s figure gives them, and that the canal is bent laterally. It may fartlier be 
noticed that Zekeli’s enlarged figure 9' represents the species somewhat broader, 
the last whorl being more augulated about the middle, while it is more uniformly 
rounded in our figure. The reason for tliis is, that Zekeli’s figure refers to a ypunger 
specimen, while ours is one of more advanced age, although it is, exeepting the anterior 
termination of the canal, quite perfect as regards form. The ornamentation is not 
so distinct in our specimen, but this is more due to a deficient state of preservation 
of the surface, than perhaps to the larger size, although the transverse strise become 
decidedly less strongly marked in advanced age, as I had occasion to observe 
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repeatedly on the Alpine speciniens. The posterior margin of the whorls along the 
suture is generally somewhat more strongly marked, the last spiral furrow being 
usually deeper than the preceding. 

LocalUy. — ^N. of Karapaudy in the Trichinopoly district ; besides the Alpine 
Gk>sau-cleposits, in the vaLLey of the Oosau, I am not aware, that the species has been 
notieed from any other locality. 

ForrmtUm . — ^Arrialoor group. 

2. Nepttnea excavata, Blanford^ sp. PI. XI, Figs. 1 — 3. 

1862. Fvsus excavatifs, Blanford, Mem. Geo. Surv. India, IV, p. 118— name only. 

N^t. testa ooata ; anfraelibm quints seu senis, conveans, suluris profumdis 
stytmetis, tram^ersim atque spiraliter crassatim costulatis, in superfide cancellatis, 
atque subtuherculatis, prope suturdvn unisulcatis ; ultimo mfractu spira longiore ; 
apertura elongata, postice acute-angulata, suhcnnaliculata, antice effusa; labro 
margi/ne undulato, intus sulcoso ; labio moderato, postice paulum expanse, intus Icevi, 
valde arcuato ; canali lateraliter curoo. 

Spiral angle 70® — 80®; sutural angle 4® — 5°. 

' Height of last whorl : total of shell (consd. as 1*00) ... 0*65 — 0*70 

The peculiar mode of ornamentation recalls very much the similarity of shells, 
which have folds on the inner lip and are consequently placed in the family 
VoLUTiD^, but there is not a trace of folds perceptible in the present species, 
and as the general form agrees with others of the same genus, we think it best to 
describe it under Neptunea. The form of the shell varies a good deal, some speci- 
mens being more inflated, short, and others having a more elongated spire, which 
however is always shorter than the last whorl. The ornamentation is equally very 
much subjected to variation; the normal state seems to be, when the trans- 
verse and spiral ribbings are about equal in strength, forming small nodules where 
they meet, and giving the surface a coarsely reticulated or cancellated appearance. 
The square fields between each four nodules are respectively deeply excavated, from 
which fact Mr. Blanford’s name was derived. This regular mode of ornamentation, 
as seen partially in Fig. 1, is however not very often met with, chiefly from the 
commonly imperfect preservation of the shell-surface. Either the transverse, or 
more frequently the spiral ribs appear stronger, forming more or less isolated rows 
of tubercles, and in this way alter the appearance, as will be better seen by a 
comparison of our figures. The broad furrow along the suture is characteristic and 
is never wanting. 

The margias of the aperture arc somewhat dilated and thickened, being 
on the outer lip slightly undulated and interiorly grooved, while the inner lip is 
’ perfectly smooth. The canal is produced and bent laterally. 

This species has, as regards the form of shell, the most striking resemblance to 
Volutilithes limopsis, Comad (Joum. Am. Acad. Phil. IV, p. 292, PI. 47, Fig. 24) 

2h 
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from the eocene rocks of Alabama, in which species Conrad records three plaits 
on the inner lip. There is no difficulty as to confounding specimens of this 
Naptmea with Volut. radula, Eorbes, even when the plaits in the latter are not 
visible, as the spiral and transversal ribbings in this last named species are much 
more closely priced to each other and the square interspaces consequently much 
smaller. 

Jjocalities. — N. of Kunnanorc and E. of Anapaudy, Serdamungalum, Kolako* 
nuttom, Shutanure, Andoor, E. of Veraghoor. The species is very common at the 
locality between the first two named places and not rare at the others. 

Formatiom . — ^Trichinopoly and (?) Arrialoor groups. To the last group only 
the Veraghoor locality refers, according to Mr. Blanford’s map. 

XXIV. EUSUS, Klein, 1763. 

1. Fusus VERTiciLLATUS, Stoliczka. PL X, Fig. 20. 

Fm. tesla elongaia; anfmetihus angulale-convexis, snpra valde constrictis, 
iramversim minulissime-, spiraliler crasse-slriaiis ; striis spiraltbus aUematim Jbrtio- 
rihus, una ad medium anfraetuum carinata, maxime elevata, obsolete ttiberculata, 
secutida infrd crassiore, alque ceteris m basi ultimi anfraclus sensim tenuiorihm, supra 
carina/m striis senis, alternatim fortioribtts, ornatis ; labro ad marginem temii, 
sulcato ; labio tenuissimo ; canali recto. 

Spiral angle 46*^ ; sutural angle 11°. 

This species is well characterized by its ornamentation, the transverse strije 
of growth being only minute, although very distinct, while the spiral striation is 
much stronger. Each of the whorls is angulatcd in the middle by a shai-p, 
obsolotcly tuberculated (jarina, and above this there are, with the exception of the 
sutural margin, six striaj, alternately stronger and thinner; the second of the 
striie below the carina is strongly marked on the last whorl and the following three 
become gradually thinner towards the anterior extremity, alternating regularly with 
others in strength. The striae of growth are only very slightly elevated in crossing 
the spiral striae and produce occasionally slight undulations of the latter. The inner 
lip is thin, the spiral striation being consequently partially apparent on the interior 
margin of the aperture; the canal quite straight; the outer lip sharp with an 
undulated margin, bidng slightly grooved internally. 

Locality. — N . of Odium, in a brownish calcareous sandstone, very rare. 

Formation . — Ootatoor group. 
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XXV. TRITONIDEA, Swainaon, 1840. 

1. Teitonidea oiseosa, Sloliczka. PI. XI, Fig. 6. 

Trit. testa elongata, ad medium giLhosa, utrinque acutiuscula ; avfractibus octoniSj 
prwnis <duobm minutiSy Icevigatis atque politis; (in specimine mjaneo-coloratis) y 
seqtientibtis convexisy prope suturam multo angmtiorihwsy spiraliter dense striatis, 
‘infra trcmsversaliler tuberculato-costatis ; spira breviy <mda; ultimo anfractu 
latismnOy gibbosOy costis ad medium convexilatis crassiSy tuberculosisy striis suprd et prope 
suturam tenuioribus ; canali spira sub-aqualiy paulimt lateraliter atqm supra recurvo ; 
labio antice callosoy postice tenui ; labro aculoy marghie undulatOy intus sulcoso. 

Angle of the spire (excepting the last whorl) 35° ; sutural angle 6°. 

Height of last whorl : total of shell (consd. as 1*(K)) ... 0‘63. 

Tlic great number of whorls, being strongly contracjted on the sutui*e and the 
ast being more than twice as wide as the penultimate, but rapidly narrowing 
on the anterior extremity again, give this shell a very characjteristic form, wbieh, 
combined with the ornamentation and the shortness of the canal, recalls very much 
the similarity of some species of the family Trjtoniidjf.. 

The figured specimen is in excellent preservation, and on this the two uppermost 
whorls are perfectly smooth with a blueish tinge ; it is probable that this colouring 
is original on the shell. Tlio whorls next to the embiyonal arc only spirally 
striated, and the transverse ribs do not ap 2 )cai’ until on the third before last, being 
obsolete near the suture, where tbe sjuml striaj arc considerably thinner. On the 
last whorl they may be said to form tninsvei’sally elongated tubercles, ten in 
number. Tlie spiral strias are strongest in crossing thes(5 tubercle-like ribs, and 
become towards the anterior extremity broader, but less elevah'd, and gradually 
obsolete. The striae of growth are distinctly jicrceptible, but very fine. 

The aperture is somewhat pear-shaped, broadest above and gradually narrowing 
and lengthened anteriorly. The outer lip is sharp, intemally grooved ; the inner lip 
quite smooth, posteriorly thin, anteriorly somewhat thick(‘ned ; the canal is Laterally 
ernwed with its termination somewhat turned upwards. Near this termination the 
inner lip is somewhat thicker, forming a vciy slight fissure exactly similar to the 
largest nmnber of living Trilonidea. 

This species bears evidently considerable resemblance to Fiisitc Marrotiatms, 
D’Orb. (Pal. Fran§. terr. cret. PI. 225, Fig. 2), as regards general form and spiral 
striation, but the smaller number of whorls with a somewhat more obtus^ spiral 
angle and the few transverse ribs on each of them appear to justily fully the proposed 
distinction of the two species. J. MiiUcr (Peti’cf. d. Aachner Krcidcf. 1851, p. 34) 
unites the F. Marrotianusy D’Orb. with F. Clementinus of the same author. The 
forms of both and our own species are like enough, but as D’Orbigny’s figure of the 
last-named species reju’esents only a very jioorly iu'cservcd cast, the qiu'stion cannot 
be settled satisfactorily without the ortgiual specimens. 

Locality. — N. of Almulauapooraui in the Trichinopoly district ; very rare. 

Formation. — Trichiuoiioly group. 
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2. TaiTONiDEA EEQUiENiANA, D'Orbignyy sp. PI. XI, Figs. 8 and 9. 

1842. FiMfUA Bequienianvs, D’Orbignj, Pal. Fran^, Terr. crdt. p. 342, PL 225, Fig. 3. 

1851. „ Buchi, Muller, Petrefacteu der Aachner Kreideform. p. 35, PI. Y, Fig. 15. 

Trit. teatonelongata, spi/ra amta; anfractibus circiter septeim^ comexia, atJiperioribm 
cancellatiSi ceteris craase apiraliter siriaiia iranaveraimqiie coataiia ; coatis 10—12 m 
uno drcuitUy ad medwm maxime elevatia, mtice in ultimo anfractu ohaoletia, poatice 
tenmoribua, usque ad auturam prolongatia ; atriis crassia mimitiasimia altemantibua ; 
ultimo anfractu maximo, gibboao; canali lateralitcr atque snprd recurvo; lahio 
tenuiaaimo. 

Spiral angle 65® — 65® ; sutural angle 8°. 

The shell consists of four — seven convex volutions, the spire, when well preserved, 
being of about the same length as the last of them. Each of the whorls of the spire 
is ornamented by ten — twelve transverse ribs and about five spiral striaj. The two 
uppermost (posterior) of these striae arc placed somewhat closer to each other and 
are thinner than the following. When the shell-surface is well preserved a very 
fine spiral striation is perceptible between each of the stronger striae. The anterior 
portion of the last volution is striated similarly to the rest of the shell, but the trans- 
verse ribs disappear perfectly on it. All the whorls arc posteriorly somewhat more 
contracted than anteriorly ; the ribs arc slightly curved, reaching from one suture 
to the other, being, however, posteriorly considerably tliinncr, while the spiral striae 
increase a little in thickness, where they cross the transverse ribs. 

There exists scarcely any difference, that we could record between our specimen, 
represented in figure 9cf and D’Orbigny’s figure. The uppermost whorls are in our 
specimen corroded, and on that account only the spire appears to be somewhat 
shorter. There arc ton transverse ribs on each volution in D’Orbigny’s specimen, 
while there arc twelve in ours ; this number appears to change, however, often in 
one and the same specimen. 

It seems very desirable to compare specimens of Fimia Itiermnus, D’Orb. 
(loc. cit. PL 223, Fig. 2) with those of the present species, for both the figures of 
D’Orbigny are remarkably alike. The only perceptible distinction is, that the whorls 
are posteriorly somewhat less contracted in the former, but the difference does not 
seem to exceed the limits obser\'ed in our materials. The fine striation between the 
/coarser in F. Itierianua cannot be looked upon as a character of specific difference, 
for it depends merely upon the state of preservation. I have placed the Fuam Buchi, 
Mullet, as a synonym of F. BequienkmuSt although Dr. Mtillcr says that it differs in 
every way from it. Comparing however the description and figure of the former 
the only difference which can be noted is a somewhat larger number of whorls and 
of transverse ribs ; in both these points the identity is perfect with our smaller 
specimen represented in Fig. 8, PI. XI. The real fact appears to be, that the upper-, 
most whorls are gradually worn off with the advanced age of the specimen. TheL 
variation in the number of transverse ribs has already been noted, and that they 
appear a little sharper, is a matter which may reasonably be expected in younger 
specimens. 
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D’Orbigny described his Fmm Mequieniamm first from the chloritic beds of 
Uchaux and transferred it in his Prodrome to the ‘ Turonien.’ The Fmus Bvehi of 
Muller occurs in the ‘Grunsand’ (about equivalent to the upper Greensand of 
English geologists) of Aachen (Aix-la-Chapellc). In general the species may be 
regarded as a middle cretaceous fossil. • 

Bocalities . — ^East of Anapaudy in a soft chloritic rock and near Veraghoor in a 
whitish sandstone, in Trichinopoly district ; rare. 

Formation . — ^Trichinopoly group. 

3. Tritonidea grantjlata, Stoliezka. PI. XI, Pigs. 6 and 7. 

Trit. testa ovato-conica ; anfractihm suheonvexis, posterius ad swturam margine 
tumescente atque una serie granornm ortialis, infra marginem prof unde canalicu- 
latiSi infra canalem costis crassis transversalihus atque striis spiralibtis ornatis ; costis 
circiter denis in uno circuitu, rectis, tuberculatoelongatis, antice evatiescentihus ; striis 
plus mmusve granulosis, in anfractibus spiral lernis sen qnaternis, in ultimo numerosis ; 
canali anteriori elongato, prope recto. 

Spiral angle 55° ; sutural angle 10", 

Tliis species is referred to Triionidea, chiefly on account of its general resem- 
blance to other species ; no specimen has been observed with the anterior portion of 
the canal perfectly preserved. In general form and partly in the ornamentation, the 
present species resembles much tlve Tril. Bequieniana. The specific distinctions are, 
however, pretty clearly marked, for not only the single whorls are leSs convex, but 
the entire ornamentation diflers in its greater details. Tlic posterior margin along 
the suture is much thickened, ornamented with a row of numerous spinoso tuber- 
cles ; below it there is a strong constriction like a canal, on which the transverse 
ribs terminate. The number of the granules on the sutural margin is much larger 
than the number of transverse ribs, so that the former cannot bo regarded as the 
upper terminations of the latter. All the stronger si>iral stria; are more or less gra- 
nulated and form pretty sharp tubercles in crossing the transverse ribs. There are, 
at least in young specimens, very fine intermediate stria; to be observed between the 
stronger ones, of which three or four are present on the upper whorl. The upper- 
most of these latter is somewhat tliinncr than the lower three. 

The inner lip is distimjtly striated, but on the anterior portion apparently thicker, 
than in Pollia Pondicherriensis the outer lip is internally grooved. The last, whorl 
is somewhat higher than the spire, and the anterior canal is for the greater portion 
of its length almost straight. 

Locality. — S. E. of Parcliairy in the Trichinopoly district, apparently very rare. 

, Formatioti . — ^Trichinopoly group. 
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4. Tkitonidea Teichinopolitensis, sp. PI. XI, Pig. 4. 


1846. Murex TnchinopolitensiB, Forbes, Trans. Geol. Soc. Lond. Yll, p. 127, pi. 15, fig. 7. 

„ idem D’Orbignjr; Gabb; Pictet; &o. 

Trit. testa elongata, ad medmm injlata, utrmque attenuata ; anfractpms senis 
primis lavigatis, ceteris costate^mgulatis, tramoersim costatis, ad medium, angnlatis; 
supra angulwm duobus striis fortioribus atque multis minorUtm omatis, costis su6- 
ohsol-etis; aptid et infra angulum crasse tri-cingulatiSf in iwterstitm etiam multi- 
striatis; costis transversis rectis, ad angulum nonmmqnam tuberculosis seu spinulosis; 
ultwno anfractu antice canali moderato protracto^ valde constricto ; labio intus lavigato, 
postice tenui, antice merassato ; lahro ad marginem intus sulcoso ; canali ad termi- 
natwnem laieralUer atque supra recurvo. 

Spiral angle 65® ; sutural angle 8® — ^9°. 

Height of last whorl : total of shell (considered as 1*00) ... 0‘60 — 0*65. 

Between the principal spiral striae there is always a dense and fine striation 
perceptible, and some of these secondary strise vary again in strength. On the 
upper flat portion of each whorl there are only two stronger striae and on the 
lower (on the last whorl the middle) straight portion three, respectively much 
thicker, and the uppermost occasionally forming rounded tubercles on the edges of 
the transverse ribs. These latter become obsolete on the posterior portion of each 
whorl as well as on the anterior portion of tlie last. The striae of growth are very 
distinct and produce occasionally with the finer striation a kind of minute granulation. 
The canal is only slightly bent laterally, but it is'more strongly bent upwards than 
in any of the other species, and on its termination it appears to be also somewhat 
widened. Tlie inner lip thickens somewhat towards the anterior extremity. The 
only known species which it would seem very desirable to compare with the Indian 
fossil, is Fusus Nereidis, Miinst. (in Goldf. Petref. Germ. Ill, 1841-1844, p. 24, 
PI. 171, Pig. 20). A perceptible difference, judging from Goldfuss’ figure only, lies 
in the spiral striation, although this could be easily explained from the state of pre- 
servation. Munster’s species appears to be pretty common in the middle cretaceous 
deposits of Germany ; {vide Zeitsch. Deutsch. Geol. Gescll. XV, p. 340). 

Localities. — N. of Alundanapoovam and S. of Olapaudy; appears to be a 
rare shell. 

Trichinopoly group. 
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XXVI. POLLIA, Gray, 1839. 

1. PoLLiA PoNDiCHERRiENSis, Forhes, sp. PL XI, Pigs, 10 — 12. 

1846. Murex Pondichernenaiit Forbes, Trans. Geol. Soc. Lond. YII, p. 127, PI. 13, Fig. 20. 

1850. Fusus „ D'Orbigny, Prod. II; idem, Gubb; Pictet; and others. 

PoZ. testa ovata, apice acuta; ultimo anfractu maxime inflato; amfractihus 
drciter septenis, convexis, supra angusfioribus, planiusculis, transversim 12 — 16- 
eostatiSi spiraliter costato-striatis ; striu crassis in costis transnersalibus fortioribust 
nonnunqtum subtuberculosis, una seu duabus mmoribus, filiformibus, altemantibus ; aper- 
tura ovali; labro ad marginem intus sulcoso ; labio tenui; canali brevissimo C?J. 

Spiral angle 60®— 68” ; sutural angle 6°. 

Height of last whorl : total of shell (considered as 1 00) ... ... 0'61 — 0’62. 

Width of „ „ ; its height ( „ ) ... . . 0*92. 

All the whorls are much more strongly contracted above than below and some- 
what flattened, while the lower portion is strongly convex. The transverse ribs, 
which vary between 12 and 16 in number, are posteriorly tliinner, but can be generally 
traced up to the suture. Besides the sutural line there are usually on the flattened 
portion of the whorl three striae, the middle one being the strongest, and three others, 
respectively much stronger than the previous, arc placed on the lower portion. 
As the size .of the shell increases, thinner striae appear gradually between the prin- 
cipal ones, but there arc very rarely more than two of them between two of the 
former. When the shell surface is W'ell preserved the striae of grow th are found 
to produce on the spiral striation a fine granulation, otherwise they appear some 
what distinct only in the interstices. 

The aperture is ovate ; the outer lip on its margin internally sulcatcd ; the 
inner Up not much thickened and partially crenulatcd and striated. The canal was 
certainly short, and although it has not been observed with its tennination perfect 
in any of our numerous specimens, it could scarcely differ in form very much from 
tliat of living species of the same genus, as may be seen in the restored Fig. 10 or 
’ 11, PI. XI. I may remark here, that this specimen is very nearly perfect, and that 
only a portion of the margin of the outer lip is broken away, the impressions of 
the interior suloation being well preserved. The ornamentation not being otherwise 
unlike, I have long been in doubt whether it w'ould not be more appropriate to refer 
this species to Fhos, Montfort, but the want of a separate anterior fold on the inner 
lip and the comparatively great tliickness and solidity of the shell agrees undoubt- 
edly bettdr with living species of Pollia, 

Prof. Forbes described this species as Murex, pointing out distinctly the short- 
ness of the anterior canal, and there docs not appear much reason to support 
DJOrbigny’s views in transferring the species to Fusm, from which Pollia as at 
present accepted must be kept totally distinct, intermediate between the sub- 
families MOJUcnajB and rim's je. 
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Localities. — Alundanapoorain, neighbourhood of Anapaudy and Veiaghoor, in 
the Trichinopoly district ; a tolerably common shell. 

Formation. — ^Trichinopoly group. 

c. Sub-family, — MURICIK.^. (Adams, Chenu, Gray.and others.) * 

The animals of the MuniciNjB are almost exactly like those of the fttsinje, at least 
they do not exhibit any greater variations, except that the margins of the mantle are 
generally more developed and form usually at an interval of one-third of each 
volution stronger spinose or lamellar varices in the former sub-family. The aper- 
ture of the shell is round, internally smooth and only the margin of the outer Hp 
often undulated; in a great number of species the canal is externally, up to a 
narrow open line, closed ; the operculum is ovate with a sub-apical nucleus. 

It is certainly necessary to divide this family into at least four genera (or rather 
five) as proposed by Dr. Gray (Guide, 1857, p. 11) and others. 

1. Mwrex, Linn. 1758, restricted to the species with a short spire, ventricosc, 
strongly convex whorls, thick varices with or without single spines, and a long canal. 

The M. sjnrilla—'i Tiulkla of Adams and Chenu excluded. 

2. Chkorem, Montfort, 1 810, with three principal and more or less sub-equal 
spinose and lamellarly branching varices, last whorl usually somewhat higher than 
the spire, canal short with its termination bent to the right. 

2a. Pteronotm, Swains. 1840. — Of the other sub-genera, quoted by Adams, 
this ought I beUcvo to be established as a genus, comprising chiefly elongated shells 
with the spire about the same height as the last whorl or even somewhat liigher, 
each whorl ornamented with tlu’ce laterally mu(^h compressed, fin-shaped varices ; 
secondary varices more or less obsolete, the intersyjaces being often quite smooth, 
the canal of moderate length, externally usually perfectly closed by the extended 
margins of the aperture, the termination straight or only very slightly bent. 
There are a considerable number of tertiary fossil species, which indicate this 
separation as very desirable. 

3. Typhis, Montf. 1810, characterized especially by the tubtilar canal near the 
posterior edge of the mantle ; includes a large munber of typical shells. 

4. Trophon, Montf. 1810. — The varices are numerous, lamellar, single and 
equally formed, posteriorly angulated, prolonged into short lamelliform spines, hol- 
lowed out internally ; the anterior canal is open, of moderate length and usually 
bent to the left (in the frontal view of *thc shell). 

The sub-family, as at present restricted, forms a very well defined,* natural 
group of shells, and each of the genera, as here stated, have numerous representa- 
tives in neogene and eocene beds. By much less certain, however, is any know- 
ledge of the cretaceous species, attributed to this same group of shells. The Al- 
lowing cretaceous specie^ have been recorded by Pictet (Pal. Suisse, 3me 
Ser. p. II, p. 660) ; M. Prestensis, P. et Camp ; M. Genevensis P. ot E. ; M. cannella, 
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SahcmdiamiB et hilmeatuay P. et Camp ; M. calcar. Sow. ; M. pleuroUmmdec, Muller. 
In my revision of the Gosau-Gastropoda (Sitz. Akad. Wien, 1865, LII, p. 80), 
1 have mentioned as doubtful M. loricalm {Tritonium id. Zek.) ; and 1 actually 
do not know where the two last named species could bo bettor placed, although they 
have na intermediate stronger but all very sharp varices, as, most of the species of 
Chidbreus have, to which genus alone they can form additions. The six first named 
species may belong to the same group, but they are not so perfectly known as to 
admit of their difference from Pollia and Trilonidea of the fusikm being positively 
stated. All this is to bo looked for with better materials, and the generic denomina- 
tion of Murex shows in general only, that the species most probably belong.to the 
^VRiciNM. Of the three species noted by Prof. Forbes as Murex I liavc referred the 
M. PoTidicherrienaic to JPollia and M. Trichiiiopolilensis to Trilonidea of the fusinje, 
but I am not able to trace M. Jluctuosua, nor could I pronounce an opinion on its 
generic denomination. The species may prove to belong to this or to the former sub- 
family ; it ought provisionally to stand hero, as no reason can be given for its being 
shifted about into other groups. 

Gabb lately described a very interesting species, Typhis anliqmic, from the 
cretaceous rocks of California (Pal. of California, 1804, 1, p. 82, PI. 18, Fig. 31.) ; it is 
the first representant of the genus in cretaceous beds. We notice from South India 
another equally remarkable species belonging to the sub-family Mviticis^ and in 
all probability to the genus, 

XXVII. TEOPHON, Mmffort, 1810. 

1. Trophon Olduamianum, StoUczIca. PI. XI, Fig. 13. 

Trbph. testa clongata, fusiformi ; cwfrnctihtis gradatis, supra valde-excavatts, 
ad niargmeni mhiralem suhinflatis, infra planiusctdis, spiralUer crasse striatis, tram- 
versim lavtiellose costulatis ; eosltilis supra in cxcavatione obliquis, ad augulum spinu- 
losis, i/nfra rectis, in striis spiralihus lamellose-elemtis, plus minusve mtiricatis ; lahio 
Icecigato, ienui; apertura? — canali ? — 

Spiral angle 44" ; sutural angle 9®, 

Tliis very characteristic fossil agrees in every respect so entirely with living 
species of the genus Trophon, that there can be little doubt as to its being a repre- 
sentative of this group in the cretaceous deposits. 

Al l the whorls are along the suture deeply and broadly excavated, below nearly 
flattened ornamented with coarse spiral stria), which are usually unequal in strength, 
numerous on the last whorl, while only three remain visible on the previous, and 
gradually disappear towards the uppermost. The margin of the suture is somewhat 
Swollen up ; on the excavated portion below no spiral striation is visible, but the 
dblique transverse ribs, which are nearly straight on the lower portion, are here 
tmwAllflT and more or less elevated into spines on crossing the spiral stria), especially 
so on the angle, which bounds the excavation below. 

2 K 
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The specimen under description is rather imperfect, neither the apex nor the 
aperture is preserved, but the very characteristic ornamentation may for the present 
serve as a sufficient distinction. The inner lip is thin and smooth; near the suture 
the shell is remarkably solid. 

Locality. — S. of Serdamungalum in Trichinopoly district ; apparently very rare ; 
only the figured specimen has been examined. ' 

Formalion. — ^Trichinopoly group. 

XI. Family.— TEITONIID^. 

• 

Animal with a thickened, truncate head; tentacles of moderate length, with 
the eyes on the external thickened basis, or within the first half of their length ; 
proboscis long, retractile ; lingual membrane, with teeth in seven rows, the lateral 
in three series each ; mantle enclosed ; siphon usually produced and nearly straight ; 
foot always expanded, with thin margins, truncate anteriorly. 

Operculum ovate, lamellar, of the same size as, or occasionally smaller than, 
the aperture, and with an apical or lateral nucleus. 

The sheila are more or leas ovate, usually thick a/nd conaiatent, catered with a 
rough, homy epidermis ; the whorls ornamented in the course of growth with per- 
manent apertural varices, of which at least the last one is always distinguished, even 
when all the previous become obsolete; the surface is usually roughly covered with 
ej^ral atrue and more or leas spinoae tubercles; the aperture is ovate and both lips 
usually denticulated or aulcated ; the inner lip has often posteriorly an elongated 
tooth so as to narrow by il the aperture ; the canal is more or leas produced. 

The genera usually admitted in this family are Jtanella {Bursa, Adams, Apollon, 
Gray) Feraona {Bistortio, Adams), and Tritonium, of the first and last of which 
H. and A. Adams quote a number of sub-genera. Gray restricted the name Banella 
for M.crumena (and ?), as distinguished by a semiovate operculum, with a ccntro-lateral 
nucleus, and places it in the CASsron/je (Guide, 1857, p. 39). If this be admitted, 
Feraona in having a similar operculum and differing far more in the constitution 
of the shell must be separated from the TuiTomwM also. There docs not seem any 
particular necessity for either change, as otherwise nearly the entire fiimily must be 
disbanded. 

A generic distinction of those species, as R. crumena, within the family 
TRZTOT/fiiDJB, appears quite sufficient. Ifr cannot be questioned that the present dis- 
tinction, as accepted between JUmella and Tritonium, based principally upon the 
number of varices in one whorl, is - very uncertain. When Philippi searched anxi- 
ously after other distinctive characters between Banella and Tritonium, it shows 
only that he had carefully observed a number of one and the same species iif^ 
different stages of growth. Eor if any body has had the opportunity of examining 
a really large number of these living shells on the sea-coast, he will easily be con- 
vinced, that he could make a good number of species of TrUoniwn and Banella 
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too out of one series of shells, of which the animals are evidently perfectly the 
same as regards any specific distinctions. All that appears likely is, that any classi- 
fication depending upon the existence of two varices in one, or three in two whorls, 
must be given up as of principal importance, and that a number of genera ought 
then to Jbe framed according to the general form and a summary of other distinctive 
marks, as has been partially proposed by H. and A. Adams. It must be granted 
that the varices are in many species scrupulously constant in their position, and that 
they will always form good marks of distinction, but certainly they are not so to 
the extent of forming strict generic separations. So long, however, as only speci- 
mens of * distinguished beauty’ are recorded and represented in our collections, it 
is indeed a difficult task to entertain hopes, that any one will succeed in a generic 
arrangement of the family. The following would perhaps summarise the present 
state of our knowledge. 

1. — Mamlla ; as in Gray’s Guide, 1857, p. 39 ; the examination of the opercula 
only can fix any certainty of distinction from 

2. — Lamptia; ovate shells, with distinct and open posterior canal, very shoi’t 
anterior canal like THlonium lampm, Hanella foliala, and others (Aspa, Adams, 
included). 

3. — Apollon ; produced anterior canal ; last whorl ventricosc^ outer lip much 
thickened on the margin ; no, or at least not an open, posterior canal, with two 
varices on each whorl ; species like Hanella gigantea, gyrinus, and others. 

^.—‘Hwplewra ; as stated by Adams, Genera, I, p. 107. 

6. — Persona; {Pisiortio, Adams, Gen. p. 104.) 

6. — Simplum; shell ovate; whorls nodulose ; last ventricose; canal distinct, more 
or less produced; margins of aperture strongly thickened; outer lip exteriorly 
bounded by a varix, internally thick, dentate; posterior canal indicated, not open. 
Under this name could probably be better included the species quoted by Adams in 
the sub-genera Simplum, Cahestana, Lottorium, and Gutturtiium, Tritonium and Cla/tt- 
destmum, Chem, and others. The distinctij^ from Apollon would be based simply 
upon the nvunber of tubercles within restricted limits. Imperfect specimens will 
be difficult to separate from Tritonium, although from the nature of the outer lip 
the varices ought to be always much stronger. 

^.-^Epidromus ; vide Adams’ Gen. I, p. 103, probably not excluding Banella 
amceps. 

8. — Tritonium,* as restricted (Adams’ Gen. I, p. 102), ovately elongated, canal 
short ; outer lip thickened in front, somewhat reflected with 8haiq)ened outer edge ; 
inner ^ip thin, posteriorly more or less expanded, and near the posterior angle of 
the aperture with a fold-like tooth ; — Hanella candisata probably included. 

9. — Lagena; shell thin, more like that in Neptunea; whorls roundish or angu- 
•Med with short transverse ribs, and mostly obsolete varices ; margins of the aper- 
ture continuous ; inner lip with a fold-like tooth jiosteriorly ; outer lip internally 

* In a BO easi] jr remedied aa this, I do not seo the advantage of Bnpposing, that the meaning applied 
to a void by any one ahoold be misondoratood aa applying to a reptile, where he ia only speaking of a ahell. 
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smooth with broad sulci ; externally inflated forming a varix, hut not much thick 
cncd ; canal usually somewhat produced ; columella solid. This genus ought to be 
certainly distinguished from Tntonium and the other genera, being well charac- 
terized by the thinness of the shell as compared with other TniTomiDjs. We noticed 
the same difference, accompanied with other distinctive characters (as stated), on 
two species from the South Indian cretaceous rocks, the description of which will 
be found more in detail farther on under this generie heading. Chenu entertains, as 
I believe justly, some doubts as to the species attributed by Adams to this genus. 

If the Trcmquebaricuni, linn., be not separated frojp^ Simplum, there is 

certainly no reason to do so with Tr. clandestmum, Lamk. for both have the 
characteristie form and thickened outer lip of Simplunt, except that the varices 
become on the upper volutions more or less obsolete. There is usually only one 
varix on the last, and sometimes one, two, or three preceding ones well developed on 
the previous volutions, but I do not think that there is any great necessity for 
separating these forms from Simplum, save on account of the few differences in the 
stmeturo of the shell ; certainly they are not to be united with Trii. cancellatum, 
Lamk., T. Oregonense, Say, T. Cliemnitzii, Gray, and others in one genus. The 
Trit. (Buccinum) glaciate, Muller, ought, I believe, to bo idaced here and not under 
Buednum. , 

10. — Argobuccinum {vide Adams’ Gen. I, p. 104). Tliis genus would seem to 
differ only by the more solid structure of the shell, and by the outer lip being 
internally thickened and dentate, the canal short, recurved ; it could be retained 
for Tr. scabrvm. King, Banella Argue, Lamk., B. 'vexillum, Sow., and a few tertiary 
fossil species. The Trit. rude, Brod., appears rather to be a BoUia. 

11. — Uindsia,* Adams, 1850; {Nassaria in Adams’ Gen. I, p. 123; Uindsia 
of Chenu). Excepting the last varix on the margin of the outer lip, there is 
no other one distinguished from its size, although the whorls are transvcrsally 
numerously ribbed; the canal is produced and recurved; the aperture roundish; 
the inner lip transvcrsally grooved, and the outer lip internally thickened and 
dentate. These chai’actei's distinguish the shells of tliis genus easily from Lagena 
and Argobuccinum. 

Gray (Guide, 1867, p. 43) does not seem to be inclined to separate these forms 
from Trilonitm (Triton) at all ; and Adams, Chenu, and others placed the genus 
under the BuccixtdjH, next to Bhos, Montf. H. andA. Adams refer (loc, cit. p. 127) 
to some distinctions in the animals between Naasarm and Tritonium, but certainly on 
comparing these with the animals of most of the Bvccjnidjb, it may be seen that 
the dUated foot, the placing of the eyes, and the straight siphon are far more like in 
the TniromiDjB than is generally the case in species of the Buccinid^. The 
shell from its consistency and ornamentation is decidedly that of a Tritonium and 

* Mr)rcli (Proceed. Zool. Soc. Loud., 1862/p. 227) saye 'the first species is p. 3794; Mart. IVt 
Pi{»B. 1122-1123. If the quotation of Gmeliu is right, the type is Mmgdia ; hut if Martinis’ figures are correct, the 
typo iii Gmel, The latter, however, is not probable ; and therefore the name must not be 

used for Hiiidnia, H. and A. .A.dams.* 
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not of a Bwcinim, or even Phoa ; and the same applies to the form of the operculum. 
Sindaia, or NoMo/ria, as stated by Adams» forms a small group of very character- 
istic shells, to which, however, species as Cemth. bUiratua, paatmacat nigricoatatita, and 
a few others classed by Adams under Tritonidea (Gen. I, p. 86), ought to be added. 
On t^e '^hole, 1 believe that it is absolutely necessary to form a generic distinction 
for these shells, but not to separate them from the other TritoniidjB. For the 
study of the fossil species this genus is very important; there are numerous 
shells belonging to it described from tertiary beds under Murex and Piiaua, and 
some of the cretaceous species of Tritonium and others appear to belong also to it, as 
I shall presently mention more in detail. 

The fossil forms of the family TRiromiDM do not seem to exhibit any marked 
generic distinctions from the living, at least I am not acquainted with a single one 
which would necessitate the formation of a separate group or even a sub-genus. 
It is therefore easier to classify the recent shells, as the state of preservation 
cannot here interfere. The present difficulty in coming to a conclusive arrange- 
ment is only the want of specimens in different stages of growth, as is especially 
required in Tritonvum and Apollon. 

The tertiary species belong mostly to Lampaa, Apollon, Simplum, and a few 
eocene to Epidromm. The number of these tertiary species is <5omparative]y a large 
one. Of cretaceous species only a few arc recorded, but the state of preservation 
scarcely allows of a very close determination. 

1. — Tritonium urgonenae, Pietist Camp. (Mat. p. 1. Pal. Suisse, 3me. ser., 2me. ptc. 
p. 662, PI. 96, Fig. 3, and p. 663), would appear to belong to Tritonium (as restricted). 
Pictet compares its generic identity with Tritonium fumforme, Kiener, which, at 
least in its predominant characters, belongs to this genus. 

2. — TrUonimn cretaceum, Muller (Pet. Aach. Kreidef., 1851, II, p. 47, PI. 5, 
Fig. 2). Although Muller (p. 48) says that the species occurs ‘ in best preservation’ 
in the ‘ Griinsand’ near Vaelsbrug, the representation which he gives certainly does 
not appear to bo that of a perfectly preserved specimen. In no other genus, save 
Epidromm, do the varices appear so oblique as to cross the other transverse rihs, 
and the species if perfect can therefore only belong to this ; otherwise any body might 
be misled to sec in it only the upper portion of the shell of a species of the A kata. 

3. — Tritonium Eonincki, Binkh. (Gast. et Ceph. lambourg, 1861, 1, p. 4, PI. 1, 
Fig. 10) has externally the varices not well distinguished, and from the impressions 
of teeth on the inner margin of the outer lip it would appear to be a Tntonium. 

4. — Tritonium Qoaamcum, Zekcli, 1852 {pide Sitz. Akad. Wien, 1865, LII, 
Bovs. etc. p. 80, PI. 1, Fig. 4), is a Simplum, known from the aperture in good preserv- 
ation. 

, 6-8^ — Tritonium Momii, Diegoenaia, patunvaricatum and Whitneyi have been 
described by Gabbfrom the cretaceous beds of California (Pal. 1864, 1, pp. 94 — ^96). 
None of the species was found with the aperture well preserved ;* the three first named 
would seem to be Tritonium proper, although the shells in general very much 
resemble some species of Leiodomtta, Swainson, which with Adinua of Adams are 

2 L 
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quoted bj H. and A. Adams (Gen. I, p. 114) as sub-genera of PBeudottromJm, Elejn 
{Dormmm, Gray). It is by no means certain that these two generic groups 
do not belong to the TMiTomiDJB. 1 should say, judging from figures only, that 
the ornamentation and the form of the aperture would rather be in favor of such 
a transfer. The last of Gabb’s species may be possibly a Sindsia, if not a 
TritonMea of the fusinje. 

9-12. — Tritonivm gramdtm, Lagem noduhsa and Becam, and Smdiia eximia 
are four species from the South Indian cretaceous rocks. The descriptions of these 
are given below. 

To these have to be added probably the following : — 

Triton atams, Eorbes (Trans. Geol. Soc. Lond. VII, p. 126, PI. 13, Fig. 14). 

1 have not been able to trace this species, and until other spex;imens have been 
procured, Forbes’ name must be retained. Certainly the species is not a Pusus, to 
which all subsequent writers following D’Orbigny refer the same, but in all probabi- 
lity is a true Tritonivm. 

Triion ? elegam, Desh. (Mem. Soc. G4ol. France, 1842, V., pt. I, p. 14, PI. 17, 
Fig. 13, PvBUB id. D’Orb.) is probably a Mindsia, so far at least as the exterior 
character of ornamentation is concerned, and very much the same appears to be the 
case with 

Fubub OmltmuB, D’Orbigny (Pal. Franj. Crdt. II, p. 336, PI. 223, Fig. 1) ; 
Fvbub VibrayeanuB, D’Orb. {ibid, PI. 223, Fig. 6) ; Buccinum cancellatvm, Alth. 

( Haidiager’s Abhandlungen, 1860, III, p. 224, PI. 11, Fig. 26), from the cre- 
taceous deposits near Lemberg in Galizia ; and Fvsm pedemalia, ROmer (Kreide- 
bildg. Texas, 1852, p. 38, PI. 4, Fig. 13 ), will probably be shown to belong to 
Hmdma also. The figured specimens seem to have been all in tolerably good 
preservation, and the point of difference could be very easily settled by an inspection 
of the originals. 

The following so called species have to be excluded from the family 
Tritonudjb: Tritmvum crebriforme, Zek. {vide Stoliezka in Sitz. Akad. Wien, 1866, 
LII, Rovis. p. 80) being only a fragmentary specimen of a Ceriihimn; Tritonivm 
loricatvm, Zek. (Gosau Gasterop. 1852, p. 83, PI. 16, Fig. 3 ; Stoliezka, loc. cit. 
p. 80). This species has been transferred by me to Murex, and as the specimen 
figured by ZekeU is a perfect one, it appears tolerably certain that the species 
belongs at least to the sub-family muricinjs, although it is difficult to determine the 
genus strictly. Were the outer lip thickened by a varix, it might be justly referred 
to S-indBia, but in such a case the single known specimen could be only in a 
transitory state of growth. * 

Summarizing the above notes wc may say, that there are at present 12 species 
of eretaceous TsiTomiDx known as certain, divided into equal mmibers of foip;, 
from Europe, from North America, and from India. Five species more, wz., three « 
from Europe, one from North •America, and one from India, are somewhat doubtful, 
but most probably belong to this family. Of all the species yet found in the creta- 
ceous deposit, not one bdongs to the forms commonly known under the generic name 
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of Banella, and only one belongs to another perhaps to Epidromus, and the 

rest eithw to Tritonium or Mmdaia, both genera respectively fewer in number 
as represented among living shells. 

, * XXXI. HINDSIA, Adamn, 1860. 

1. Hindsia BXiMiA, Stoliczka. PI. XI, Pigs. 16—17. 

Si/nda. testa ovate elongata ; spira ultimo anfractui ceqnali seu paulum breviori ; 
anfractibus senisy convexis, primis duobm lievigatis mcmillatisque, ceteris tranaversim 
costatis, tpiraliter costulato-striatis ; cosiis 10-12 in uno circuitu, parum curvaiis, 
tequalibus; striis fortiorU)us, in ultimo nwmerosis, omninis i/n costis transversalibus 
stibtuberculatis atque i/n i/nterstitiis una vel duobm striis tenuioribm omatis ; aperlura 
rotundata, antice elongata ; marginibus intm crenulatis ; labro inerassato, varici- 
formi; comali moderate prolongato, lateraliter atque suprd recurvo; basi antice 
obsoUte-fissurata. 

Spiral angle 60®-70® ; sutural angle 6®. 

Height of last whorl : total of shell (considered as 1*00) ... 0*63 — 0*52. 

The height of the spire is somewhat variable ; being in some specimens, which 
are more inflated, somewhat shorter than, in others about equal to, the height of the 
last volution. The ornamentation is very characteristic, and in no way different from 
that in living species of the same genus. The whorls arc more contracted above or 
posteriorly than below, and are crossed by 10 to 12 equally strong, transverse ribs, 
and usually foiir or five strong spiral stria}, which on reaching the former are eleva- 
ted into more or less sharpened tubercles. The two uppermost striae are with respect 
to the others a little thinner, the next lower somewhat more elevated than 
the following two, in addition to which occasionally a sixth one is apparent on the 
suture of the penultimate whorl. On the last volution these stronger striae are 
by far more numerous, covering the entire anterior portion, and between all of them 
there appear gradually, with the growth of the shell, one or two finer striae. 

The aperture is roundish, and anteriorly narrowly prolonged with the margins 
all round crenulated or obsolctcly plicated. The outer lip is thickened, forming 
exteriorly a thick varix ; the inner lip is also thickened, leaving a slight fissure visible 
near the anterior extremity ; this latter is recurved laterally, and somewhat upwards, 
the winrg in of the inner lip, where the columella terminates, is as usual sharp. 

In the specimens figured on PI. XI it will be observed that tlic small 
tubercles on the transverse ribs become fully developed only after the specimen 
reach^ a certaiii. size. In this stage of gro'wth the species recalls very much the 
ornamentation of Fusm Oaultimts, D’Orb. (figured Pal. Prang. Cr6t. PI. 223, Pig. 1, 
.by mistake under the name of F, rmtiem, Pitton). In young specimens of II. eximia 
' the spiral strise are, however, more uniform in thickness, and more closely placed to 
each other ; at the same time the finer intermediate striae arc almost totally wanting. 

Localities. — ComarapoUiam, Arrialoor and near Vylapaudy, in the Trichinopoly 
district ; not common. 

Formation. — Arrialoor group. 
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XXXII.. TRITONIUM, lAnk, 1807. 

1. Tritonium gravidum, Stolkzka. PL XI, Pig. 14. 

Tril. testa ovale elongata, Itirrita ; anfractihm aeptenis, ad suluraa pla/nimculis, 
et (mgusiatia, supra medium aitgulatis, infra Icnte convexis, tra/nsversim cbstulatis, 
spiraliter striatis, costulis atque slriis supra medium multo tenuioribus ; margine 
suturali posteriori tumicscente et obsolete crenulato; i/nfra medium striis spiralibus 
lernis forlioribus atque in coslis transversalibus spinulose tuherculatis compicuis, 
numerosis minoribus slriis alternaulihus ; varicibus crassis, posterius spinose angulatis, 
in circuiiu anfraclmim ^ dist antibus ; aperlura subrotundata ; labro extus moderate 
crasso, intus ad marginem sulcoso ; labio lameUifonni, Icevigatp, postice unidentalo, 
medio arcuato, aniice crenulato; canali breoi, laleraliler curvo; columella ad 
terminationem anteriorem obsolete fissuraia. 

Spiral angle 65° ; sutural angle 6°. 

Height of last wliorl : total of shell (considered as I'OO) ... 0*52. 

An ovate shell consisting of about seven volutions, the last of which is very 
nearly of the same height as the spire. Each of the whorls is posteriorly much 
narrower and flattened, angulated a little above the middle and then slightly convex. 
The posterior edge along the suture is somewhat thickened and obsoletely gpnnulated. 
The transverse ribs are from 14 to 16 in number in tsach volution, but they are very 
variable in strength in the difleront specimens ; on the flattened portion of the 
whorls they always become thinner, although thcy.never seem to disappear totally. 
The anterior portion of each of the upper whorls is ornamented with usually three 
strong spiral striae, wldch, in crossing the transverse ribs, form small spinulose 
tuberculations. On the last whorl these spiral striae are of course much more 
numerous, and the transverse ribs become towards the anterior extremity only very 
gradvially obsolete. The interstices between the stronger striae and all the flattened 
posterior or upper part of the whorls is covered densely with a much finer striation. 
The varices are very distinctly marked, often ornamented with sharpened tubercles, 
and distant from each other two-thirds of the circuit of each whorl. The aperture is 
roundish ; the outer lip thickened externally and grooved internally ; the inner lip 
provided posteriorly with a prolonged tooth, in the middle smooth and anteriorly 
partially crcnulated ; it is rather thin, lamellar, as is usually the case in typical 
Tritonium, not so enormously thickened as in Simplum. The canal is short and 
slightly bent to one side and a little upwards. The anterior margin of the iriTier lip 
being somewhat rai.sed above the surface 'a slight fissiu-o is formed on the columella. 

Our Indian fossil I'ccalls, as regards the general character or omamentatidh, the 
Tritonium Urgonense, Piet, et Camp. (Mater, p. 1. Pal. Suisse, 3me. sot. p. 662, PI. 96, 
Pig. 3), which, althougli determined from a much smaller and imperfect specimen, 
differs evidently by the coarser and less numerous transverse ribs, and by having, 
four stronger spiral striae on each of the upper whorls. It belongs, however, most 
probably to the same group of the TRiroynoM. 

Locality . — ^Prom a light coloured sandstone S. of Arrialoor; rare. 

Formation, — Arrialoor group. 
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I am not acquainted mth any kno^ cretaoeous species^ which could he 
properly attributed to this genus ; and those two noted here from the South Indian 
cretaceous deposits stand, as regards their specific characters, almost perfectly 
isolate^ among cretaceous fossils. 

1. Laoena nodtilosa, Stoliczha. PI. XI, Fig. 18. 

Lag. testa mate eUmgata, tenm; emfractibm qurnis, primis ma/millatis Icemgatis- 
que, ceteris ad medium acute-angulatis atque nodulosis, ultimo infiato tricari/natOy 
Carina superiori stibnodulosay carmis duabus mferior'dms sublavigatis, tenuiorihus ; 
superficie »pvralUer striata; apertwra late angulata; labio Iceviy postice plicose- 
dentato; labro extus varicoso, imtus latesulcoso; ccmali lateraliter moderate cttrvo. 

Spiral angle 65**; sutural angle 10^. 

Heiglit of last whorl mcluding the canal : total of shell (considered as 1*00) ••• ••• 0-64. 

In general form this species recalls very much Tritonidea and similar fvsiitjb, 
but the large varix, Trtiich forms the outer lip of the aperture, indicates unmediately 
its great relationship to other Tsttonxtdjb. The shell consists usually of about five 
volutions, the embryonal of which are smooth and somewhat enlarged. The spire 
is only a little shorter than the height of the last volution. The posterior portion 
of .the upper whorls is much contracted, either fiat or somewhat excavated and 
separated from the anterior peiq)endicular half of the whorls by a sharp numerously 
tuherculated keel. The tubercles are depressed both above and below, and their 
number amounts on the preceding whorl to about 12 ; often it is rather less than 
more. On the last whorl two additional keels appear below the principal one, but 
they do not usually exhibit any tuberculation. 

The entire surface of the shell is besides covered with fine stri® of growth and 
a dense spiral striation, among which generally only one lino below the tuherculated 
keel predominates a little in strength. 

The aperture is much enlarged, angular with sharp raised margins, and internally 
quite smooth, with the exception of an elongated tooth on the posterior portion of 
the iti-np-r lip. The canal seems to be somewhat more elongated than usual in 
living species of this genus, and is bent slightly towards the left side (in front view). 

Localities.— -N'esx Shutanure, Yeraghoor, Yylapaudy and Arrialoor, in theTricdii- 
nopoly District ; not common. 

JWmflrfione.— -Trichinopoly-and Arrialoor-groups ; to the latter the two last 
mentioned localities refer. The specimens from the two series of beds are all exactly 
alike, and offer no object of remark. 
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2. La-Oena secans, Stoliczha. PI. XI, Pig. 19. 

Lag. testd ovate etongata^ twrrita, tenui; a/nfraotibm ad medkm acwtiisime 
oarmatisi ultmo bicarmato; ouferfide ^vraliter striata \ a^ertura?~—l<dm hem; 
justice plicose dentato. 

ii 

Spiral angle 55°; autnral angle 6° — 7°. r- 

This species, although not very rare, has not yet been procured in a desirahle 
state of preservation, but its similarity to the preceding cannot leave a single doubt 
that it belongs to the same genus ; in both, the structure of the shell is exactly 
alike. 

It differs from L. mduloaa in having the keel of the upper whorls sharper, 
devoid of any distinct tuberculations, and only one additional keel on the last whorl. 
The outer joins the inner lip on the upper keel, while in L. nodulosa the aperture 
does not reach higher than to the median keel. The shell surface exhibits no farther 
ornamentation than a fine spiral striation and equally fine striae of growth. Frag- 
ments of the upper whorls of specimens with not well preserved shell surface arc 
much like Trichotropis (Turbo) KonmcTd, Midi. sp. 

Localities. — Olapaudy, W. of Arrialoor, and S. W. of MuRoor, in the Trichino- 
poly district. 

Formation . — Arrialoor group. 

XIL Familyr-COLVMBELLIJD^. 

This family embraces a smaU number of genera, which agree in the ovate or 
elongated form of a rather solid shell, a very short anterior ccmal, often replaced by 
<m emergi/natijon of the anterior extremity only, and crenulated or plaited margins 
of the aperture, which is very often much narrowed by the thickening of the lips, 
specially qf the outer mie. 

Dr. F. Rolle published in 1861 some very able notes (Sitzungsb. Akad. 
Wien., Vol. XLII, p. 261, &c.) on the different types of Colmibella {sensu 
Lamarcki) which occur living and neogene, being represented in the cretaceous 
period by Colimbellma, D’Orb. and in the upper Jurassic strata by the genus Colum- 
bellaria, Rolle (the typical species being Col. coralVma, Quenst. sp., Cas^ idem, 
Quenst.) ; it will be sufficient to refer here to these valuable observations. The 
living Colwmbellce have been divided by Bellardi and others into different sections, 
according to the varying form of the 'shells. Gray, Adams and others accept a cer- 
tain number of genera and sub-genera, and there can be no question that this 
system ought to be carried out; 'but great difference of opinion stiU exists as to the 
limits of these divisions, and they ought to be brought probably more into accordance 
with the apparently artificial classification of Bellardi. It does not seem lik^j^ 
that any other separation will practically succeed, than one based chiefiy on tHe 
principal variations in the form of the shell, otherwise wo must still increase the 
number of the sub-genera, which are quoted by Ghenu and others. No less difference 
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^ exists as to the classification of the family Oolvmb^llidjb among the Pro- 
SOBBANCHIA. H. and A. Adams admit it as a sub-family of the Mztbidjb, but for 
this the constitution of the shell does not seem to give any support. {Vide our 
family Volvtidm, p. 75). Gray places it next to Noma in the MvmaiUM only on 
account of having the nucleus of the operculum apical, while his Buccinibm have 
ihe saShe lateral. The animals of the Columsellidjb are rather more like those of 
Ebuma and Comimlla than of Buednum, but they have, on the other hand, nearly 
as much resemblance to those of Bereicula and othBrMAECHNELLiBJs. 

Deshayes classifies, as I have already stated, Coltmbella in the family VolutidjB, 
for which I do not see a sufficient reason. It is well known that a number of the 
living species described by different authors as Columhella belong properly to the 
JOTBINJB or PUEPUEiNJE (Ricvtiulo), and when aU these have been separated the 
family wiU form a pretty well characterised group. It appears, therefore, to us 
^most advisable to regard, with Chenu, the as a separate family, 

and I place it here because the fossil forms indicate evidently a transition between 
the MumciDjR and TniTomiPM on one and the Bucciswm and Buepueidje on 
the other side. The few known cretaceous species of the family belong without 
exception to 

XXXIV. COLUMBELLINA, TfOrUgny, 1843. 

Through the long posterior canal the cretaceous forms are most nearly alb’ed to 
sqme tropical living forms, as (7. ytercatoria, harpcpformis and others. Pictet (Pal. 
Suisse. Eoss. Stc. Croix, p. 671) enumerates seven species ; of these the two Indian 
Bugnellm must be excluded {vide our family Alata, p. 18), and we notice in their 
place another species, which appears to be a true Columhelli/m. The specimen, 
which was found in the Ootatoor group near Odium, is as yet unique, and is 
represented in Pig. 1 on PL XII. It being impossible to form the slightest con- 
jecture as to the details of ornamentation of the shell surface, we prefer not to 
name this cast specifically. There do not seem to have been any strong ribs or 
tubercles present, because there is no trace of them left on the cast, but still, the shell 
* having been evidently very thick, its surface may* have been very richly ornamented. 
The anterior and posterior canals and the dentition on the middle parts of the outer 
and inner lips, as well as the interior shape of the aperture, are very distinctly marked. 

The great interest which is attached to the Indian species is its occurrence 
among the few as yet known Gastropoda firom the Ootatoor group, and I would 
therefore direct the special attention of any subsequent visitor to those places to 
this interesting fossil. 

The number of known ColuubellinjS from cretaceous beds is therefore to be 
reduced to six species, if actually the Col. brevis, P. and 0. and Col. neocomiensia, 
jD’Orb. sp. are different, and if the Indian species is distinct from those already 
Imown ; its form recalls no doubt strongly tliat of CoL momdactylm, Desh. sp., but 
until the shell surface of the former is known, no support whatever can be given 
to these suggestions. 



CRETACEOUS GASTROPODA 
XIII. Family,— BTICCINID^. 




BoociKiDiB and CYOtorsms, Chenu; BVCcmiNiB and kassikx of Bvcctvida, H. and A. Adams; 

coKiNBUiiirA, NASsiNAj puosiNA of MtnuciDiB and BvccmiNiB of BuccurmiB, Guay). 

$• 

In the separation of the Bvcchudje from the Fubpubidjb we intend to follow 
Chenu, hut we do not think that there exists any necessity to dis tingniish the 
CrcLOPsiDJB, certainly not as an independent family, for there is actually not the 
slightest reason to be found in support of a separation of Cyclops, Montf., from the 
jtassinjb, as I wiU. mention subsequently. 

The animals of the Buccisidjb have a distinct, truncate head, the tentacles of 
moderate length, with the eyes on their outer side sessile : the ^e-peduncles being 
represented only by small hulgings, or somewhat produced and united with the 
tentacles ; the proboscis usually long ; the teeth in three series, the central being 
broad and fixed, the lateral versatile ; mantle enclosed ; siphon usually recurved ; 
foot simple, truncate in front, laterally waved and posteriorly always terminating in 
one or two points more or less produced. 

The operculum is annular, but varying in size, form, and the place of its 
nucleus, according to the different sub-families. 

The shells are mostly conically ovate, to a great extent smooth, and, if the 
whorls are ribbed transversally, the ribs are never unequal in strength ; the canal is 
either very short or in most cases reduced to a deep notch, and the inner lip of 
the aperture is either smooth or dentate on the inner projecting margin only, but 
never folded. 

According to the different prevalent shapes of the shell and the form of the 
operculum, four sub-families were distinguished, especially by Gray. With regard to 
their relations to the TMiromin^ and Colvmbsllidj! on the one side, and the 
Fubpubidjb on the other, they may be quoted as follows : — 

a. Sub-family — PHOSINJB (Ghay, Guide, 1857, p. 17). 

Genera; 1. Fhos, Montfort., 1810. 

2. Northia, Gray, 1847. 

3. Cyllene, Gray, 1833. 

1). Sub-family — NASSIKJB (Gray, 1. c. p. 16). 

Genera; 1. Besmoulea, Gray, 1847. 

2. Cyclops, Montf., 1810 {NeriMa apud Adams, 1. cit. p. 122). 

3. Nassa, Lamardc, 1799. 

4. BulUa, Gray, 1835, probably including Fseudostrombus, Adams, 
but flvcliiding Leiodomus (in parte) and Admus, forming separate genera, eith^ 
here or in the Tbitohiii jb. ^uccimmops, D’Orb., could be retained as a good genuA 

Chenu (Man. I, p. 164) formed for Cyclops, Montf. and Teinostoma, H. and A. 
Adams (Genera, 1, p. 122), a separate family, Ctclopsid^, which certaixdy must be 



OF SOUTHEEN IXDIA. 


141 


cancelled.* Gray (Guide, 1857, p. 17) does not separate Cyclops from Noam at all, 
while other writers think the Cy. tieritem is only an abnormal form of some other 
species of Nasaa. Chenu obtained a new species of Cyclops from the Crimean sea, 
Cy. kamieach {vide Manuel, p. 165), which in general form agrees with the other 
Meditermnean species, but neither the animal nor the operculum has been made 
known of this second species. Comparing the animal of Cyclops neriteus with that 
of Nasaa, it must bo agreed that they are, strictly speaking, perfectly identical, 
and that the opcrcula of both arc very similar, or at least not more different 
tlian in other forms of the so-called sub-genera of Nassa. The only difference 
exists in the form of the shell, and in comparing this, for instance, with species 
of the sub-genus Auricularia (Adams’ Gen. I, p. 118), we meet forms evidently 
indicating a passage to Cyclops, differing from it almost solely by the short 
transverse ribbings. It appears quite sufficient to retain Cyclops as generically 
distinct from Nassa, but at the same time certainly to retain both in one sub-family. 
Fossil species, like Nassa gibbosula and a few others of upper tertiary age, belong to 
Cyclops. Tehiostoi}ia, Adams (Gen. II, p. 615), is justly referred to the Motellivjb of 
Gray {untBoyiiNjE, Adams), and I believe the Jurassic fossil species like Trochus 
Moreanm, D’Orb., or the species of Uelicocrypius are most nearly related to it. The 
family Rotellidje has many more fossil thani*eccnt representatives, and some of the 
oldest known Gastropoda belong to it, bqt they are as yet dispej*sed under all the 
genera of TbocridjE', only comparatively few have been described as Botellce, 
some even as Delphitmlce. 

* llegarding the numerous sub*^genera of Nassa quoted by Adams, it is difficult 
to foim an idea as to their relative value, and so long as they arc not supported by 
the examination of the respective animals, they must be looked upon merely as 
convenient sections or divisions of Nassa. It must, however, be granted that 
forms like Zaphon {■=^? Aciculina, H. and A. Adams, 1853, non id. Deshayes, 1864), 
TJzita, Naythia, and others ought to be generically separated, although it will be 
difficult to follow these and other divisions in fossil Conchology, but probably only 
because the number of the fossil species as yet known is comparatively very 
small. The jurassitj genus Rurpurma, D’Orb., is generally referred by French 
authors to the family Ruccinidm, but there is not much support to be found for 
this classification in the formation of the shell. We shall mention the genus 
again in the family TmcaoTROPiim. 

c. Sub-family. — COMIN ELLIN jE (Gray, Guide, 1857, p. 16). 

Genera; 1. Commella, Gray, 1847. 

2. Trmcaria, Adams and Reeve, 1848. 

<• 3. Ebwma, Lamarck, 1801. 

i 

« 

* Chonu, as seen from several other instances, docs not appear to have noticed Adams* Appendix, 
pp. 614-648, at t|^ end of the Ilud Volume. There are several very imx)ortant and valuable additions and 
corrections to be found in it. 
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<1. Sub'family — BVCCININJS, Gray (loc. cit. p. 21). 

Genera; 1. Linn., 1767. 

2. JPseudoUva, Swains. 1840 (Qaatridimn, Sow. ; Oaatridia, in Gray’s 

Guide ; Sulcohuccimm, D’Orb., 1850, Prod. II, p. 303). 

The shells of fossil and recent PaeudoliveB agree in general form rather ni,prc with 
^itccmtim than with JPurpura, with the latter of which the genus has heen associated 
hy H. and A. Adams and Chenu. 

3. Jiucchiopaia, Conrad, 1867, and 

4. Fseudobticdnum, Meek and Ilayden, 1857. 

These two genera are founded upon two species from the cretaceous beds of 
North America, and they appear to resemble in general form Buccinimi, and PaevdoUva. 

6. Haydenia, Gabb, 1864 (Pal. Calif. I, p. 98), is allied to Paeudo- 
Iwa, and probably best classed here. Its general form and anterior canal recall 
some species of the PuspurtdjB. 

Species which can with sufficient certainty be said to belong to the family 
Buccinidjs are not known from any beds lower than the Jurassic, if* wc refer to it the 
JBiiccmtm ? oolithiewm, Heb. and Desl. (Bull. Soc. linne. Norm. 1860, V, p. 173, 
PI. VII, Pig. 14) from Montreuil-Bellay. The species appears to belong to the 
PBOSiN^ ox JK4SSZJL*, although there are no living forms known, which have the 
anterior termination of the aperture and tho last whorl so much produced and so 
slightly notched. It could quite as well form the type of a new genus. 

The Buc. Indentatvm^ Buvignier (Stat. de la Meuse, p. 46, PI. 29, Pigs. 14 — 16) 
from the coral-rag can be quite as well a species of the CuRiTmiDM or Littorinidje. 

Tbe Buc. cmgulatumt Sow. (Trans. Geol. Soc. Lond., ser. II, Vol. IV, p. 347, 
PI. XXIII, Pig. 6) from the Portland-stone belongs to the faxmlj Azata (Aporrhais 
or AlariaJ, and the Buc. natiedde. Sow. {ihid Pig. 4) is said to be a Naiica. The 
shell has very much the form of a Pterodonta. The Buc. parmlvm, R5m., is 
perhaps identical with Orihoatoma, Virdwnenaia Buvign. (Stat. Meuse, PI. XXXII 
Pig. 7), but the species looks rather more like a Purpurma. 

Bucc. Iccmgatum, Piettc, (Bull. Soc. G4ol. Prance, 1866, XIII, p. 695, PI. XV, 
Pigs. 19 and 20) appears to be a true Naaaa, or one of the sub-genera. The Bucc. 
olim, Piette (ibid Pigs. 17 and 18) is rather more like an incomplete Cylmdritea, for 
when the outer lip in any of those forms is broken away, the anterior extremity 
seems %) have terminated in a canal, while in reality tliis appearance is only caused 
by the twisted columella or the plaits on it, and the aperture has in its perfect 
state only the anterior portion, of the Jip somewhat produced, but not notched. 

Cretaceous species are also very limited in number. Prom the eocene beds 
about 30 species are known np to the present, which number increases in the 
neogene period to about four times as many, and again trebles itself in the present 
time, as there are about 360 living species of Buccinjzje known. Since they 

* Forsoveral species, described by Reeve under JBwcciniiw, as B. casndarurforme, B, aigntm, and others* 
A. Adams proposes a new generic name SiphonaUaf vide Ann. Mag. nat. hist. 1863, XI, p. 202 ; the shells are 
stated to have no epidermis, a short, recurved anterior canal, and are otherwise allied to N^tunea; the oper- 
culum is like that of the FUSINJE. 
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restriction of the genera it has been found, that the smallest number of fossil 
species belong to Buccinvm proper. There is scarcely one true Buccmum from th<^. 
cretaceous beds, to which genus in general the species have been attributed. ( Vide 
Mat. p. 1. Pal. Suisse, 3me. ser. pt. ii, pp. 672 and 673). The following are the creta- 
ceous species known up to the present time ; most of them belong either to the 
sub-fistmily nassinje or buccinin^ : — 

1 . Buccimmgaultinum^ D' Orb., is most probably a Nassa. 

2. „ rennense, D^Arch., in all resi)ects a very doubtful species. 

3. „ Steiningeri^ Muller, a Nassa. 

4. „ con 9 trictum^ Hall and Meek, sp. (Fusus id. Am. Acad. Arts and Sc. Boston, 

V, p. 391, PI. 3, Fig. 7) may be a Nassa, 

5. — PseudobuecinumNebraBceme^ M. and H. (1857. Proc. Acad. Nat. Sc. Phil. p. 140). 

6 . — Buccinopsis Parryi^ Conrad, 1857, Emoryfs Report, p. 158, PI. 3, Fig. 4. 1 have not been 
as yet able to procure this publication, and quote the species on Mr. Gabb^s authority \p 'uk 
Proc. Am. Phil. Soc. VIII, 1861, p. 97). 

7. — 'Nasm lineaia, Sow., 1836 [Buccinum pseudolineatumy DDrb.) is a true Nassa. 

8 . — Buccinum supracreiaceum, Binkh., 1861 (Monogr. Cast. et. Ceph. de Limbourg, p. 12 , 
PI. 1, Fig. 7) is apparently a Nassa^ and related to Nassa Arrialoorensisy n. sp. 

9 . — Buccinum liralumy Gabb, 1864 (Pal. Calif. I, p. 26, PI. 28, Fig. 211), The posterior lip 
is rather thickened, and it is possible that the species belongs to Bullia. 

10 - 11 . — Nassa cretacea and antiquaia, Gabb, ibid, p. 97. 

\%.—Haydenia impressa, Gabb, ibid p. 98^^ 

1 . 3 . 14 , — Pseudoliva lineata and volut(pformiSy Gabb, ibidy p. 99. 

To this we axld from the South Indian cretactK)us deposits three new species, 

• 15-17, — Nassa Vylapaudensis and drrialoorensiSy and Pseudoliva subcostata. 

To the species of Buccinumy quoted by Pictet and Campiche, as to be excluded, we would add, 

Buc. cancellaiumy Alth, which appears to be a Hindsia {pide ante p. 10). 

Nassa ajffinisy Sow., is not a CerMium, as D'Orbigny suspected, but a Bissoa and remains 
72. affini8= 72. velatay Zek. ; vide Sitz. Akad. Wien, 1865, LII, Revis. etc., p. 19. 

Nassa carinaiay Sow. ; it is not possible to trace this species without comparing the originsil 
fragment, although it most probably belongs to Pterocera subtilis, Zek. (Sitzungsb. Akad. Wien, 1865, 
LII, Revis. etc., p. 70). 

Nassa costellatay Sow. 1 (Fitton in Trans. Geol. Soc. London., ser. II, Vol. IV, p. 344, PI. 
XVIII, Fig. 26). D^Orbigny (Prod. II, p. 156) places this species under Cerithiumy and apparently 
more correctly, for the remaining varices on the whorls, to which Sowerby refers in his description and 
figure, are quite foreign to species of the BVCCINID^, but they do occur often among the Ceriteiida::, 
and especially among cretaceous forms, as Cerithiumreticosumy Sow., Cenih. furcatumyT^. and others. 

Excluding thus the very doubtful species we may say, that there are up to the present ?7 species 
of BttCCINJDJE known from cretaceous rocks, five being European, nine North American, and three 
South Indian ; but I suspect that, when all the forms described from the cretaceous beds of Europe 
under^the name of Cerithium are better known, several species of NASSIN^ and PE08INJE will be 
found represented among them» The comparatively large number of North American species has 
increased only through the late addition of the successful Survey of California, and the careful 
.examination of the fossils by W. Gabb. The three Indian species are noticed here for the first time, 
thus adding to the six or seven species of Nassa two more, and to the two North American species of 
Pseudoliva one. Compared with other fossils as regards their frequency of occurrence, the 
BUCCJEIBJE ^nust be said to be very rare, and most of the species are known from single or a few 
specimens only. 
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XXXV. NASSA, Xamn?*, 1799. 

1. Nassa Vylapaudensis, Stoliczka. PL XII, Pig. 4. 


N. testa conica, spira elongata ; anfractihua senia aeu aeptenia, prope plania, auturia 
parum impreaaia aejmctia, tramveraim costulatia, in parte posteriori apud autiwam 4-5 
atriia apiralibm omatia; coatulia ohliquia, paulo arcuatia, interatitm latUS^rUma 
aeparatia, circUer 20 in uno circtdtu ; ultimo a^frasctu ad haaim aubangulato ; baai 
apiraliter dense striata ; apertura — ? 

Spiral angle 40° ; sutural angle 8°. 

Althougli tlie aperture is not quite perfectly preserved in any of our specimens, 
the general form of this shell is so characteristic, that it most probably belongs to 
this genus. It is most nearly allied to those species, which H. and A. Adams refer 
to the sub-genera Zeuxis and Zaphon. 

The shell is conical, composed of six or seven nearly flat volutions, each of 
them being crossed by about 20 transverse ril®. These are slightly curved, oblique, 
and below the suture traversed by four or five spiral striae, becoming gradually 
tliinner as the distance from the sutural line increases. The base of the last volu- 
tion is densely covered with spiral stria} also. The aperture has been restored in 
its probable shape from a second but other;wisc more defective specimen. The co- 
lumellar lip ajipcars to have been partially thin, as the spiral striation is traceable 
on the posterior portion qiiitc clearly, but the coltunella itself was quite solid. 

This species bears a great resemblance to several tertiary forms of Naaaa, but 
there is up to the present no cretaceous species known, which could be compared vith 
our Indian fossil. 

Locality. — N ylapaiidy in 'rrichinopoly ; four specimens have been examined. 

Formation. — Arrialoor group. 

2. Nassa Aurialoorensis, Stoliczka. PI. XII, Fig. 3. 

N. testa conicO'Clongata ; anfractihua senia, convexia, auturia profundia aejunctia ; 
singulis poatice ad auluram valde conatrictia, apiraliter dense atriatia, tremaveraim 
coafatia ; costis circiter denia m mo circtdtu, ohliquia, craaaia, ad autwram abrupte 
tenuUi1%m atque suhangulalis, anlixse m ultimo anfractu evaneacentibm ; apertwra 
ovali; lahio leevi, craaso, calloao. 

Spiral angle about 40° ; sutural angle 11°. 

• 

It is with some doubt that I refer this species to Naaaa, although it may 
belong to the section TIzita of Adams, as the edge of the columella along the parin.] 
is somewhat sharpened, not provided, however, with a fold. The great thinlfTiftiB!i^ of V 
the inner lip, which is smooth internally, and the general form of the shell, mnlfuia it* 
almost certain that the species has to be classed with the BucciyiDJB. The only almost 
exceptional case, which could be expected when perfectly well preserved specimens of 
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this species arc procured is, that the posterior constriction of the whorls along the 
suture may be connected with, and dependent on a slight insinuation of the outer lip, 
and in such a case the species w’'Ould have to be transferred to Mangelia or Clathurella 
{Defrandtt, MiUet). I have not, how'ever, been able to detect in our present speei- 
mens apy curvation of the striae of growth, which would indicate such a notch 
on the aperture. The spiral striae are fine and eover the entire surface of the shell ; 
their slight undulations are caused by the striae of growth. 

Bticomum aupracretaceum, Biukhorst, quoted above, is the nearest and among 
cretaceous species the only ally of our Indian fossil. It difiers, ac^rding to 
Binkhorst’s figure, by the more uniform convexity of the whorls aim by the 
transverse ribs being almost perpendicular to the direction of the sutural line. 

Localities . — Vaitagoody and N. of Karapaudy, in Trichin opoly district. Only 
two specimens have as yet been examined ; neither of them has the outer lip, nor the 
anterior extremity with the termination of the canal, jicrfcctly preserved. 

Fotmation . — Arrialoor group. 

XXXVI. PSEUDOLIVA, Sicainson, 1810. 

1. PsEUDOLiVA smeosTATA, Stoliczka. PI. XII, Pig. 2. 

Pseudol. testa ovata ; spira ultimo avfractu breviore ; avfractibus quinis, priniis 
dnobm lamigatis, ceteris transvernini multicostatis ; costis circiter 16 in tino circtiifu, 
parum obliqtiis, in ultimo anfractu iufra medium evanescentibu^ ; parte anterioi'i 
nltimi anfractus usque ad sulcum mediannm spiraliter striata ; sutura canaliculata ; 
margine posteriori anfractunm terminatione costarwm coronato; apertvra ovalif 
postice acuta; labio leevi, calloso, arcuato. 

Spiral angle 65"; sutural angle, 10®. 

This pretty little shell is, although not perfectly preserved, well eharacterized 
by the numerous transverse ribs, which on the last w'horl become obsolete about the 
middle of its height ; they are slightly curved, and on the deeply canaliculated 
suture somewhat produced into sharpened points. Below the jirincipal furrow^ 
which is characteristic for the genus Pseudoliva, the anterior portion of ^e last 
whorl is finely, spirally striated, the rest of the surface being apparently smooth. 
The posterior part of the inner lip is thickened, and so far as visible internally quite 
smooth ; the canal or rather the emargination of the anterior extremity is indicated 
by a ’slight swelling extending from the inner margin in a curve parallel to the 
principal furrow ; the termination of the canal lias not been, however, as yet observed, 
. Locality. — Ninnyoor; occurring in a white arenaceous limestone; only the 
^gured specimen has as yet been procured. 

Formation . — Arrialoor group. 
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XIV. Family,— PUEJPUBID^. 

The animals of the PmtfvwtDjs are in general much like those of the BvccmriDJB 
except that the foot does not terminate posteriorly in a separate process, and is in 
general stouter and more truncate ; the tentacles are never very long, and the eye- 
pedicles unite vdth them, terminating at half the length of the former. The oper- 
culum is oblong, with an elongated nucleus at the mter edge. * 

' The shell of the Fubpvjudjb is usually distinguished by the shortness of the 
spire and large size of the last whorl, being anteriorly either notched or produced 
into a ca]|tt ; the inner lip is smooth, occasionally toothed posteriorly and anteriorly ; 
it is alwa^ somewhat flattened, where the columella terminates, forming inside a more 
or less distinct edge. According to Gray (Guide, 1867, pp. 18 — 21) two sub-families 
may be easily separated, pvnpuniNJs and sapahtin^. 

I may mention beforehand that the classification of Nisea, Leptoconchus, Mela- 
pium, and Separatista is somewhat uncertain, and stiU. more doubt can be entertained 
regarding Fmawia; the genera themselves — except perhaps Separatista, which 
may rather belong to the Tricrotuopidm — ^require confirmation in many points, 
before they can be universally accepted and placed accordingly in the system. I 
shall therefore not include these doubtful genera in the present list, although the 
first tliree named, if otherwise correct, can scarcely be classed in any other family 
than this, the two former in the purpurinm, the latter in the bapanirjb. 


a. Sub-family.— JPURPUBINM* 


Genera; 1. 
2 . 
3. 


4. 

5 . 

6 . 

7. 

8 . 


Jopas, H. and A. Adams, 1853 (Gen. I, p. 128). 

Vexllla, Swainson, 1840 {ibid p. 129). 

Purpura, Rmguiere, 1789 {ibid p. 126), with sub-genera, several 
of which may have generic value. 

Purpuroidea, Lycett, 1848. 

Mmioceros, Lamarck, 1809 {Acamthina in H. and A. Adams’, 
Acanthiza in Gray’s Guide, 1867). 

•Mitrella, Risso, 1826 (?) {vide Adams’ Gen. II, p. 620). 

Sistrum, Montfort, 1810. {ibid Vol. I, p. 130). 
lUcinula, Lamarck, 1812, if worthy of distinction from the former ; 
Pentadactylus, Klein, apud H. and A. Adams, loc. cit. I, 
p. 129. 


9. Concholepas, Lamarck, 1801. Conchopabella, apud H. and A. 
Adams, loc. cit. 1/ p. 132. 

10. MagUus, Montfort, 1810. Gampnlotus apud H. and A. Adams, 
loc. cit. I, p.^ 138. 

Except Purpuroidea, a genus established for a Jurassic group of shells, ui^ 
doubtedly allied to Pwrpura (in partej, there are no secondary species as yet known 
which may not be objected to as belonging to this sub-family. Of Purpuroidea itself 
only two cretaceous species have been reported : one of these occurs in the Alpii^o 
Uosau deposits, P. Meussi, Hdmes (Denksch. Akad. Wien, X, p. 177), but its 


* Pwrpwima^ D*Orb., belongs probably to the TricBOTMOPIDM (vkk poitea). 
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(letermlnation is not very certain. It is found with potauidisjB’ certain species of 
Natioidjb and others, in at least partially brackish deposits, and it would not be very 
difficult to associate it with the mplanopsinjb. Gabb (Proo. Acad. Nat. Sc. Phil. 
1800, p. 94, PI. 2, Pig. 11), describes a F. dvhia, but this is indeed more than 
doubtful^ and judging from the figure, it can belong quite as well to any other even 
approtimatcly allied genus. 

Fictet (Mat. Pal. Suisse, 3me. Ser., p. 673), mentions from the Gault of Cosno 
an undescribed species which, hetliinks, may belong to the Furpuridje, but whether 
to this or the next sub-family is not yet known. 

It is possible that the Volula corrugata, Binkh. (Monog. Gast. et. C^ph. craie 
de Limbg., 1861, p. 14, PI. V, Pig. 1), is a Furpura, if no columellar plaits exist. 

Buvignier (Statist, d. 1. Meuse) describes some Jurassic Fuipuree; but these 
had better be referred provisionally to Furpuroidea, until the relations of this genus 
to Stramonlia and Thalesaa, two forms of shells, quoted as sub-genera of Furpura, 
are satisfactorily settled. It would appear that all three ought to form one genus, 
apart from Furpnra proper. 


b. Sub-famili/ — RAPANINJE. 

The shells of this sub-family are distinguished by a comparatively very short 
spire, rapid increase and ventricose form*®f the last whorl, being anteriorly produced 
into a shorter or longer, but always distinct canal. The inner lip is always strongly 
developed, often thickened, toothe^ posteriorly or wrinkled in front; the umbilicus 
remains usually uncovered, at least partially. 

The genera which appear to be admissible in this group are as follow 

1. Cmna, Humphrey, 1797. 

2. lAtiaxis, Swainson, 1840. 

3. liapana, Schumacher, 1817. 

4. Fhisochilm, Steenstrup, 1860. 

6. Vitiilaria, Swainson, 1840. 

6. Morea, Conrad, 1860. 

7. Fapa, Klein, 1753. 

8. Tudicla, Bolten, 1798. 

9. Whitney a, Gabb, 1864, Calif. Palmont. I, p. 103 ; reminds one 

more of Melapium, H. and A. Adams (Genera, I, p. 136). 

10. Chorus, Gray, 1847. 

Por the secondary deposits this sub-family is by much more important than 
the previous. Scarcely any Jurassic species arc known with certainty, but the 
number of cretaceous is comparatively large. Most of them have been described 
under Fyrula, and Keferstein (in Bronn’s Klassen und Ordnungen des lliier- 
reiches. III, p. 1047) and others class in fact liapa, liapana, &c. with Fyrula, 
fifl Tymrnlf , without acknowledging even a generic dii^tinction. There is, however, 
not very much doubt now, that Lamarck’s genus Fyrula cannot be retained, 
even when Fkula or Sycotypm have been separated, as proposed by Deshayes 
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ami others. The same must be done with Jtapa and other Mapaninji, MeUmgenttf 
Uemiftmta and other fusing, and what then remains to be called Fymla, I am 
not pi’cpared to say, nor is the matter involved in any way in the present discussion 
of our cretaceous shells. Dr. J. Muller, in his ‘ Petrefacten d. Aachner Kreideform.’ 
1851, pp. 39 and 40, was one of the first who directed attention to the cretaceous 
forms belonging to Tudicla ( FyrellaJ and Hapa, as being different from Murex 
and Fyrula respectively. 

Gabb has distinguished in his catalogue a few species of Mapa and others 
belonging to tliis sub-family. Pictet and Campiche referred them all summarily to 
Ftmis, in a similar manner as they have done in another place with AporrhaiH. 
We cannot agree with this kind of generic classification. 

The following is a list of the species which liave been made known from the 
cretaceous deposits, and w'hich appear to belong to this sub-family; the names 
of the genera to wliich they show at least the nearest relation are noted in a 
parenthesis : — 

Eukopean species. 

1. Tiupa (h'prennn. Sow. sp., Gabb, Am. Ph. Soc. VIII, p. 130 ; Pyrula id. Sow. Tiims. Gcol. 
Soc. London, IV, p. 2i2, PI. 18, Fig. 20 — (may be a Tudicla. or Papa). 

2. Pyriila Bnghiu, Sow., ihid, PI. 18, Fig. 21 ; id. auctorum — (probably a Rapa). 

.3. PtiHus clatJtralns, Sow., ibid, PI. 18, Fig. 1^; F. swbclatkratus, D’Orb. Prod. II, page 1551 — 
(may be a Rapa, but the original specimen was very imperfect and nothing has been made known 
since). 

4. PyrwAas Nilss. Homer, Norddeutsch. Kreid., p. 78, PI. 11, Fig. 11 ; Gciniti, 

Itcuas. j Pgrella id. Muller, Petr. A.'u^h. Kreidcf. II, 1851, p. 39 — (probably a Tudicla). 

5. Pgrula carinata. Rimer, N. Kroidef., p. 78, PI. 11, Pig. 12 — (? Rapa). 

6. Pgrwla carouat.a,, Horn. N. Kreidcf., p. 78, PI. 11, Fig. 13; idem Geinitz and others; Rapta 

id. Mull. Petr. Aach. Kreidcf. II, 1851, p. 40 — (probably a Rapa). 

7. Pyrula eostafa. Hum. N. Krcidf., p. 79, PI. 11, Fig. 10 — (? Rapa). 

8. Pyrula carinata, Munst. Goldf. Pet. Germ. Cast. p. 27, PI. 172, Fig. 11 ; Fums earinatulus, 

P’Orb. Prod. II, p. 229; Kner, in Haidingcr’s Abhandlg. Ill, 1850, PI. 4, Fig. 7 — (may be a Rujm-, 
the form in Goldfuss resembles rather a Tudicla). 

9. Pyrula sukata, Kner, in Haidinger’s Abhandlg. Ill, 1850, p. 22, PI. 4, Fig. 8; Fusns 
AlUdi, Kner, Dcuksch. Akad. Wieii, 1852, Vol. Ill, Pt. II, p. 309, PL 16, Fig. 18 — (probably a 
Kapa) . 

10. FifveHa BeniJnana^ Miillor, Petr. Aach. Kreidef. II, 1851, p. 89, PI. 6, Fig. 7 — (perhaps a 
Itapa, but no sufliciont evidence can be dcrivi'd from the description or figure). 

1 1. liaj)a MonJieivn, jMiillcr, Petr. Aach. Kreidcf. II, 1851, p. 40, PL 5, Figs 22 and 23 — (the 
transverse ribs terminating below the suture in strong tubercles are of a form somewhat unusual in 
Fapa and more characteristic for nemifiism] nothing about the umbilicus, or the flattened cglumella, 
is noticed in the description above referred to, but the species may remain i>rovisionally as here 
classed, until a chance may occur of examining the specimens again). 

12. Pt/rula flameuiosa^ Binkborst, Mon. Oastr. etc. Mrestricht, 1861, p. 7, PI. II, Fig. 5^, 

(may be a linpn ; ride Rapa cancfdlafa, Sow. sp. 155). ^ 

18. Pf/nda inberveimay Binkhorst, ibidy p. 8, PI. 7, Fig. 5 — (probably Eapana). 

18. Pf/rula planissmay Binkhorst, p. 8, PL V“, Fig. 3 — (much resembling Tadkla 
enwiu^ 11 . sp. vide p. 151). 
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14. Pyrula nodifera, Binkh.^ ibid, p. 57, PL V,a3, Fig. 11— (of a similar form to JP. 

only with somewhat higher spire; but equally doubtful as to generic determination). 

15. Pyrula parvula, Binkh., ibid, p. 67, PL V**- 3, Fig. B» — (perhaps a Rapaua; at least 
the thickness of the columella, observable in Fig. B'>, makes it very probable that the species belongs 
to this sub^family). 

16T Pyrula? pUcatay Binkh., ibid, p. 68, PL V s3^ Fig. Att'> — (probably Rapanay belonging 
to those small forms similar to Adams^ Coralliophila* 

17. Pyrula aulcarinaiay d^ Arch. (Mem. Soc. Geol. Prance, II, Ser. II, Vol. p. 345, PL 25, 

Fig. 7), which D^Orbigny called in the Prodrome i'Ws is probably a certainly 

not a 

It is difficult to pronounce an opinion on the Pyrula Smithiiy Sow. (Trans. Geol. Soc., London, 
Ser. II, Vol. IV, PL 11, Fig. 15). Sowerby already supposed, that he may have figured two 
species. Seeley (Ann. Mag. Nat. Hist. Ser. HI, Vol. VII, p. 282), thinks that the Fig. 15a may 
belong to his Pteroc. glohulaUm (ibid, p. 281), and proposes for the species figured in 15b the name 
Pyrula Sowerbii. I would much rather believe that the species belongs to Jlapa or to Ileim/muSy 
than to Ficula = Sycoiypus {Pyrula in parte). 

African species. 

18. Pyrula crciacea^ Coquand, Paleont. Const. 1862, PL II, Fig. 12 — (is a very doubtful cast, 
the general form and the indication of a laterally bent canal recall a liapa). 

American species. 

19. Rapa pyruhidmy Gabb, Proc. Acad. Pb]). I860, p. 94, PI. II, Fig. 4— (doubtful cast). 

20. Rapa auprapUcatay Conrad, Jour. Acad. N. Sc. Phil. Ill, 1858, p. 332, PI. XXXV, Fig. 
20 — (equally doubtful) . 

• 21*22. Pyrula (PusnsJ hngiroatray ?t P. Ilomhronianay dDrb. Voy. AstroL Paleont. 1847, 

pi. I. figs. 30-31 ; (belong most probably both to Rape?) ; the species are from Chili. 

23. Tudicla elevatay Gabb, Rapa idem. Jour. Acad. N. Sc. Phil. II, Scr. IV, p. 301, PL XLVIII, 
Fig. 12. 

24. Tudicla perlata {Pyropsis id.) Conrad, Jour. Acad. Nat. sc. Phil. II, Ser. IV, p. 288, 
PL XLVI, Fig. 39 — (well preserved and typical form). 

25. Tudicla irochiformisy Tuomey, sp. (Gabb, in Am. Phil. Soc. VIII, p. 14], states, that the 
former is probably identical with this 6pecie8).t 

26. Morea cancellariay Conr. Jour. Acad. Nat, Sc. Phil. II, Ser. IV, p. 290, PL XLVI, Fig. 30. 

27. Morea naticellay Gabb, ibid, p. 301, PL XLVIII, Fig. 15 — (doubtful). 

28. Whitneya JicuSy Gabb, Pal. Calif. 1864, 1, p. 104, Plate XXVIII, Fig. 216. 

Indian species. 

The following are described here from the South Indian cretaceous rocks. 

29. Tudicla eximia n. sp. 

30. Rdpa cancellaiay Sow., sp. 

31. Repa nodiferay n. sp. 

82.* Rapa Andoorensia, n. sp. 

33. Rapa corallinay n. sp. 

34. Rapana taberculoaay n. sp. 

. * We tnay safely state, that the Indian species are so far well preserved as to admit at 
feast of a tolerably certain generic determination, and as regards the sub-family there 
can be no doubt whatever. This, however, is by no means so certain with reference 

• Pgrfda ambigua and fusiformis, Binkh.. have rather the form of FUSTXJS, 

f Meek. ('Check List of cretaceous invert. Foss, of N. America/ 1864, p. 23} refers Busgeon JJatrdt, and Fuaus BaJcolensin, 

, to TMicUt. 

xsi-, 2 p 



150 


CRETACEOUS GASTROPODA 


to the other known species, which have been quoted. Excepting the Ihtdiola per- 
lata, Conr. (prob. 21 trochtformkt Tuom.), Morea cmcelUmat Conr., Whitneya fietta, 
Gabb we may say, that there is not a single species the generic determination of 
which was unquestionable ; the latest number of them being based upon imper- 
fect cast specimens. The most probable are those described by Binkhorst from the 
Mmstricht Chalk and, so £ar as the sub-family is concerned, they cannot be very 
much doubted. But supposing the most unfavorable case, that only little more than 
one-half of the species, which we have quoted, are found correct, we have still a 
fair number of cretaceous Bapanmee, amounting to 16 species, a number to. which 
the tertiary species scarcely attain, showing thus the importance of the study of the 
JPurpuridee for the cretaceous deposits. It is remarkable, that scarcely any repre- 
sentatives of this sub-family are known from the cretaceous deposits of Southern 
Europe, while the species in the deposits of Northern Europe, as in England, Ger- 
many, Bohemia and Galicia, arc by no means rare, even as regards individuals. The 
difference seems actually to exist, as it cannot be entirely due to a better and more 
extensive knowledge of the fossils of the northern cretaceous deposits. I never met 
with a species of this sub-family in the deposits of the Alpine Gosau formation, 
although I had repeatedly occasion to look over large collections &om these beds, 
and to a great extent examined the same ^so in situ. 


XXXVII. TUDICLA, BoUen, 1798. 

Char. Testa fimformi, spira hrem ; ultimo anfractu ventricoso, mtice email 
prolongate ; apertura ovali seu rotimdata, postice suhcanaliculata ; labio calloso, 
postice plicose-dentato, mtice applanato, intus acute angulato atque pliemt formante ; 
columella late excavala. 

The posterior tooth on the inner lip and the anterior fold of the same may be 
considered as the principal distinction between Tudicla and "Rapa ; the length of 
the canal is probably also characteristic, and is well developed in Rapa only in 
younger siHJcimens. The papillary apex must be excluded from the character, as 
it does not exist even in such typical forms as Tudicla ruatica, Bast., which several 
conchologists up to the present time consider as identical with T. spirilla. 

I adopt here Bolten’s name, not because 1 would favor any ill-founded claim 
of priority against Pyrella or l^rilla, but because the name Tudicla is not likely 
to Ito so easily mistaken, and is in reality better known than any of the former, 
specially through Adams’ and Ghonu’s conchological works, and because it has 
already become familiar in palmontological literature as well. It is quite the same 
in the case of this genus as with Neptunea of the fusinjs and many others. , 

Several conchologists may think it a novelty to find the genus classed here. 
I do not know more about the living shells than is stated in known conchological 
publications, and I have been led to the present placing of the genus in this sub- 
family merely by the very great resemblance of the form of the shell to that of 
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typical species of Ba^a. This resemblance not only exists among the recent forms, 
but is rather more distinct in the fossil. In fact, when the posterior fold-like tooth, 
the anterior fold of the inner lip and the termination of the canal, are not well 
preserved ,or only somewhat obliterated, I do not know how to find it possible to 
distinguish these two genera. This resemblance appears to become greater the 
lower we descend in the age of the deposits, and it is the principal reason which I 
can produce in favor of the classification here adopted. 

H. and A. Adams refer Tudiela,* to the family "Fasciolamidje and Chenu 
retains it in the same. Other conchologists class the few recent species either with 
Byrula or Mkirex, and Gray in his last catalogue, 1857, p. 11, calls Tudiela spirilla 
an “unarmed Murex with rudimenlfery varices*’ “ (Byrenella)." There can be no 
question that the shell of Tudiela \ery much resembles a Murex (the genus, as 
restricted), but certainly the total want of varices is something very distinct ; as 
regards that point the shell has evidently more relation to Rapa, which opinion 
seems to have been suggested already in 1851 by Dr. J. Muller. We cannot 
expect a final decision on this and other similar points until the animal and the oper- 
culum of Tudiela have been made known. The affinities to Ryrula must be 
dropped, and this the more, as there is scarcely anything for which the name Pyrula 
can be retained. The name itself will prpbably disappear after a little time from 
our conchological lists altogether. The cretaceous species belonging to this genus 
have been noticed previously; their total number amounts to about six. 

1. — Ttjdicla eximia, Stoliezka. PI. XII, Figs. 5-8. 

Tud. testa spira hrevissima ; anfraetihus quinis, ultimo maximio, veutricoso, prope 
suturam tumeseente,postiee lente exeavato, antiee applanato, adperiphermm hieariaato ; 
Carina supema fortiori, nonnunquam obsolete-nodulosa (injra qnam interdum ear inn 
altera, tenuior sita est) ; superfieie Icerigata sen distanter sjdralilei' striata ; rostro 
a/ntiee (?) preiUmgato; aperhira fere cireulari, inlns laevigata ; lahro ad marginem 
obsolete undulato ; laMo callosissimo ; umbilieo aperto. 

The form of the shell seems so far pretty constant that the spire is never much 
elevated, and the last whorl embraces all the previous. There are at least two keels 
present on its periphery, the upper of which is stronger. Some specimens have 
only one keel below the two primaries, and a seeond anterior one indicated (Fig. G) ; 
others have a keel below each of the primaries (Fig. 6). In large specimens (Fig. 7) 
the kee)s become almost obsolete towards the aperture, where the striae of growth 
are much more strongly developed ; these occasionally capso the appearance of slight 
tuberculations on the uppermost keel, and are always distinctly marked on the shell. 
Thfe surface is besides sometimes covered with distant spiral striae, which are very 
fine, but also disappear near the aperture. 

• H. and A. Adami propose for two species T. sT^inona and armigera a new generic name, Tudicula, which ought to be 
distinguished by spinous varices and three coluinellar ])luits, and is most nearly allied to Turhinella, The form of the columella 
is not particularly alluded to, whether it is flattened or not, but iVom the existence of uumcrous columellar plaits it is like],v 
to bo different from that of Tudiela (vide Pruc. Zool. Soc. 1B03, j). 429). 
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Tlic sutural margin of the last whorl is thickened, the upper portion dightly * 
excavated, and naturally also the space between the keels on the periphery. The 
ii])erture is nearly circular, internally smooth ; the posterior canal is distinct, and also 
the fold-like tooth near the same ; the outer lip has a slightly undulating.peristome 
the inner lip is very thick, with the anterior fold distinctly marked ; the columella • 
widely excavated and the canal produced, its margins approaching anteriorly very 
tdosely so as to leave only a narrow slit open. The anterior portion of the canal is not 
preserved in any of our specimens, but, to conclude from the remaining indications, it 
seems to have been somewhat contorted and laterally curved, as in Tud.porphyroatoma. 
Casts of this species are almost identical with JPyrula planissima, Binkhorst (Mono- 
graph. Gast. ct. Ceph. de Limbg., j). 8, PI. V*, ^ig. 3), for which reason we have given 
a representation of a similar cast in Pig. 8) ; but who can vouch for the identity of 
these two fossils ! According to Binkhorst’s Pig. 8c, the European species seems to 
have the inner lip less thickened, especially near the posterior canal, and the whorls 
more evenly rounded in the circuit. Until better specimens are found of the Maest- 
richt fossil, nothing can bo done save to keep both forms under separate names. 

Localities. — N. E. of Karapaudy and near Arrialoor, in the Trichinopoly 
tUstrict ; not rare. 

Formation. — Arrialoor group. 

XXXVIII.— EAPA, 'Klem, 1753. 

Char. Rapa testa pyriformi, spira hrevi; ultimo anfractu ventrUsoso; antice canali 
prolongato ; columella excavafa ; apertura subrotimdata ; lahio lavigato^ antice 
opplauato, margine externo excamtionem colutnellte seepins partim tegente. 

“Rapa,*’ say H. and A. Adams in their Genera, I, p. 137, “ differs from Rapama 
not only in the produced canal of the aperture and thin simple whorls, but in the free, 
reflexed inner lip and moderate umbilicus.” The distinction indicated in the living 
R. papyracea, Lam., to which Chenu added the R. tubulosa, seems equally to exist * 
in the fossil species, and it is therefore desirable that the same ought to be generically 
noticed, socially as the fossil forms seem to be by far the more numerous. A marked 
characteristic of Rapa seems to be throughout common, namely, that the anterior 
canal is proportionally much longer in young than in fully grown specimens of the 
same species. This is a well known fact in Rapa papyracea, and we have here 
occasion to exhibit it on the cretaceous R. camellata, Sow. (comp^ the figxues on 
Plates XII and XIII). ft is probable that this distinction is valuable as regards 
Tudida, in which such an alteration of form has not been observed. 

The relation of the shell of Rapa to that of Murex is about the same as fhat.of 
Tudida ; and from Rapa/ncrii differs in an equal degree, as Cuma from Monoceros. 

The number of fossil and especially cretaceous forms belonging to Rapa ^cems 
to be very great, as has been noticed previously, but the usual want of the canal in 
the fossil state makes the determination v(ny often rnicertain. 
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R«jp. testa ultimo omfractu ventricosoy ad peri^heriam bioarinato, carma aupema 
fortiorit nmnvnquam eubtuberculata ; superfide spiraliter striata ; striAs alteris tram- 
versalUbm incrementi <B<pjtaUter temibus mterruptis^ ultimis mterdum sub-grmtdosis ; 
spira pamm elevata ; apertura oblique quadrangulari, iutus Iceoigata; laMo moderate 
calhsefi antice applanatOf intus subangulato; columella aperta; canali prolongato, vix 
contorfo ? 

The principal characteristics of this species consist in the two keels, the numer* 
eUB spiral striation, increasing gradually in number according to the size and width 
of the whorls, the squarish and oblique shape of the aperture, and probably a com- 
paratively lengthened canal. There cannot be a difficulty in distinguishing well 
preserved specimens &om Tuduola eoeimiat n. sp., but in the case of imperfect 
specimens on both sides, it is almost impossible to succeed. The inner lip is much 
thinner thau in Tudicla eximia, but has no posterior fold-like tooth, and is anteriorly 
distinctly flattened and internally angular, without forming, however, a distinct fold, 
as in Tudicla. 

The strim of growth are usually well marked, and on the upper flattened por- 
tion of the whorls bent in S-form; they produce occasionally a fine granulation 
on the spiral striro, and on the upper keel even a kind of depressed tubercles. 

Locality. — ^Andoor and Coonum, in Ihe Trichinopoly District ; very rai’e ; one 
specimen is from Odium in the Ootatoor group, but being only a cast its determina- 
tion is somewhat doubtful. * 

Formation. — Trichinopoly group. 

2.*-'RApa xodifeba, Stolizeka, PI. XII. Figs. 10 and 11. 

A 

B. testa ventrUsosedurbinata, spira brevi, anfractibus 3-di composita; ultimo 
anfractu ad peripherimn valde angulato^ nodulosOf postice lente excavato, spiraliter 
striatOt liris granulosis cingulato, antice canali (?) extenso ; opertura rotuudate 
a/ngulari, postice svbcanaliculatat intus Iceoigata; labro ad marginem incrassato; 
idbio tenui, emtice applanato. 

This species is chiefly characterized by the strongly tuberculated keel, tliin 
inner lip of the aperture, and apparently a rather more produced canal than in Bapa 
eancellaiai Sow. The spire is short, composed of three or four volutions, all being 
slightly excavated above, covered with spiral striae, and provided with small tubercles 
ylnng both sutures. Below the principal keel there arc one or two thinner keels or 
rather tubercnlated ribs, and then again one stronger, being equivalent to the second, 
keel of the forffier species ; the rest of the shell is ornamented with spiral granulated 
striae, somewhat thinner than the sulci separating them. Towards the margin of 
the aperture the striae and tubercles mostly disappear. The posterior canal is 
distinct, the inner lip next to it somewhat thickened, but otherwise much thinner 
than' ia^any'Of' the other species. The excavation of the columella is partly covered, 
and the canal very narrowly open in front. 
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Locality. — Coonum, Andoor, S. of Serdamungalum, and Kolakonuttom, in the 
Trichinopoly group ; not conunon. 

Formation . — ^Trichinopoly group. 


3. — Rapa cancellata, Sowerby, cp. PI. XII, Pigs. 12 — 16, & PL XIII, Pigs. 1 — 4. 

•> 

1846. Pyrula cancellata, Sow., Forbos, Trans. Geol. Soc. Lond., VII, p. 128, PI, XV, Fig. 12. 

1860. Fums ForbesianWf D’Orb. Prodrome, II, p. 229 ; idem Pictet, Gabb., and others. 

R. testa v^frieosa ; spirabrevi; anfractibus quitiis, postice applanatis seu lente 
excamtis ; ultimo ad peripheriam bicarinato : cwrvm Sfuperiori acuta, fortiori, inferiori 
normv/nquam obsoleta ; canali contorto, apertwree marginem exteriorem versus curvato ; 
columella plus mmusve excavata; mperfide striis spiralibus granulosis ornata, 
nonnullis minoribus, qlteris prope suturam atque m carinis fortioribus ; apertura elm- 
gata ; canali aperto ; labio calloso, antice applanato ; labro in cetate juniori tenui, ad 
inargi/nem intus sulcato, im, estate provectiori vnerassato, obsolete sulcato. 

The form of this species is rather variable, as may be seen upon a view of the 
figures given on Plates XII and XIII. The spire of the shell is always very short, 
the last whorl ventricose, and above, b'kc all the previous, flattened or even 
slightly excavated. On the periphery there are usually two keels present, the upper 
one being much stronger, and the lower becoming occasionally obsolete in more fuU^ 
grown shells. The entire surface is covered with granulated spiral striae, those near 
the suture and on the keels being much stronger. Sometimes the transverse ribbings 
form stronger tuberculations on the peripherical keels, while the other spiral striae 
are comparatively much thinner. v 

The aperture is angularly elongated ; the posterior canal is slight, but always 
distinctly marked. As in the typical, living, Eapa papyracea the anterior canal is in 
young specimens proportionally much longer than in old ones. It is not perfectly 
preserved in any of our numerous specimens, but in Pig. 12, PI. XII, it is nearly 
complete. Prom this it was evidently somewhat contorted and bent back towards 
the outer maigin of the aperture. Tlic inner lip is considerably thickened, smooth, 
anteriorly flattened, covering with its margin the termination of the columella 
sometimes perfectly, or leaving it widely open. The outer margin is thin and 
internally sulcated in young specimens (Pigs. 13 and 14, PI. Xll), while in full 
growth it is much thickened (Pig. 1, Ph XIII). 

The specimen figured by Porbes was no doubt partially a cast, and his descrip, 
tion must have been derived from other better preserved individuals; the lower 
peripherical keel seems to have been not much developed, and on casts it is actually 
scarcely traceable. Prom some specimens in the Madras Museum there can t)e 
little doubt that Sowerby and. Porbes had the fossil, as here specified, under consid^- 
atlon. It is one of the most common species, and tolerably well characteristio for 
the Trichinopoly group. 
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I could have added as a synonym of this species the Pyrulafilamentoaa, Bink> 
, horst (Mon. Gast. et C4ph. de limbg., 1861, p. 7, PI. II, Fig. 6) ^m the upper cre- 
taceous deposits of Limhourg, if there was not a doubt about one all important point. 
A comparison, for instance, of Binkhorst’s Figure with our Fig. 3 on PL XIII 
leaves actually no other specific distinction between the two, except that in our 
specie^ the anterior portion of the inner lip is distinctly flattened, while in Bink- 
horst’s figure there is even no trace of such a flattening. This is, however, in the 
determination of the genus so very important that in case the Msestricht species 
does not actually possess that flattening, it must strictly be referred to the sub-family 
either to Periaaolax or Hemtfvma, although for my own part I would almost 
believe, that just at this point the fossil was not so well preserved as would seem 
desirable. 

Localitiea. — Neighbourhood of Anapaudy and Andoor ; N. of Alundanapooram ; 
N. of Serdamungalum ; W. of Kullygoody, Shutanurc, Kolakonuttom, &c. 

Pormation. — ^Trichinopoly group ; chiefly in light coloured sandstones all along 
the frontier towards the Arrialoor group. 


4. — Rapa coballina, Slolizcka. PI. XIII, Fig. 5. 

P. teata pyriformi, apira brevi, conie», <mUmacnla ; vUimo anfractu ventricoao, 
poatice planiuacula, ohaolete atriato, margine sutnrali tumeacente, attpra medhm mgu- 
lato, ohtuae cannato atque tuherculato, cmiice aulcia angmtia apiralihua et diatantibua 
notatOf canali recuroo et contorto prolongate. 

A small pear-shaped shell with a short pointed spire and a roundish last volu- 
tion. Along the suture the margin of the whorls is somewhat thickened, below 
they are flattened, and then obtusely angulated and tuberculated. The greater 
portion of the last whorl is covered with spiral sulci which are much narrower than 
the striae between 'them. The canal is tolerably long, contorted and somewhat 
recurved ; the excavation of the columella only slightly indicated. Excepting fine 
striae of growth there are no stronger transversal ribs. 

This species is of all known cretaceous fossils most nearly related to Puaua 
Tippana, Conrad (Jour. Acad. Nat. Sc. Phil., Vol. IV, p. 286, PI. 46, Fig. 41) from 
Mississippi and indeed so much so, that were it not for the stronger tubercles on the 
last whorls, and for the want of the thickened posterior sutural margin on the whorls, 
both could be easily identified. In fact, if it could be proved that the want of the 
ornamentation on the spire has been caused in the American species by an erosion of 
the surface, there would scarcely remain sufficient ground for not carrying out this 
identification. 

Locality. — ^Ninnyoor ; not rare ; in a white sandy limestone with some Cypizstom, 
VoLUTiDJB, Corals, and other fossils. The species appears to be very characteristic 
for these coralline beds. 

Pormation. — Arrialoor group. 
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XXXIX. — EAPANA, Schumacher, 1817. 

(Probably inclading Coiuxuofhila, Adams). 

Char. Ma^^cma, teeta euh-pyriformi eeu suh-glohom, craeea; epirahrevi; ultimo 
anfractu ventricoso, antice canali brem atque recurvo producto ; terminatione colu- 
mellwri c^perta. 

The distinctioii between "Rapma and iLapa has been already referred to ; it lies 
principally in the length of the canal of the latter genus. Gray (Guido, 1867, p. 19) 
says that Jthizochilue, Steenstrup, is a Bapana that lives on Anthipathes, and at 
certain periods of its life closes its shell with a calcareous secretion, and permanently 
fixes itself to the coral, where it eventually dies. As the species, known under the 
name of Bhizochilus antipathicus, Steenst. possesses, however, even in the young state 
a prolonged canal, which it afterwards closes perfectly, it may be, we believe, correctly 
separated under a special generic name, but there appears to be rather a doubt as to 
those speeies which H. and A. Adams consider a sub-genus of Bhizochilus and call 
CorallU^hila. If in other ways the animals of Coralliophila do not exhibit any 
particular distinction, I think they cannot be viewed as any thing else but Bapam 
of small size living on corals, as already stated by Dr. Gray. 

There is among our materials only one species, which we can refer to this genus ; 
it is small, but when compared with speemens of Bapa of equal size, the shell 
is at least twice as thick. It has all the principal characters of the genus. 

1. — Eapana tubekculosa, Stoliezha. PI. XIII, Pig. 6. 

* <• 

Bap. testa glohosa, crassa, spira brevissima ; ultimo anfractu ventricoso, costis 
numerosis spiralihus, tuherculatis, sulcis prof undie angustieqtie separatis ornato; 
apertwra subrotundata, postice effusa ; labro admarginem unduluto; labio calloso, pos- 
tice dentaio, ad medium arcuato atque transversim rugoso, antice applanato et in- 
terne angulato ; columella ad terminationem excaoala ; canali breniore, emgustissimo, 
recurvo. 

Shell rather globose, consisting of about tliree volutions, the last of which 
envelopes the previous nearly completely, being strongly convex and inflated. The 
surface presents seven ^iral ribs, provided with comparatively large tubercles and 
separated by narrow and deep sulci. The third rib firom the suture is the strongest, 
forming a kind of keel. The aperture is roundish, posteriorly with a narrow canal ; 
the outer lip has an undulatmg, sharpened margin ; the inner lip is very thick, 
posteriorly toothed, in the middle cross-wrinkled, anteriorly flattened and< inter- 
nally angular. The canal is short, recurved towards the outer lip, opening in 
front with only a narrow slit. The columella is largely open and margined in 
fi-ont by the inner lip and backwards by the sharpened edge, which is produced* 
by the anterior emargination of the canal. As regards ornamentation thi& 
species agrees markedly with Morea cancellaria, Conrad (Joum. Acad. Nat. 
Sc. Pliil. IV, p. 290, PI. XLVI, 30), but it is much more semi-globose. 
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broader and shorter than the American type. I must remark here that the 
above description has been taken from the single specimen, before it became unfortu- 
nately injured by dropping accidentally into a bottle with acid. It could not be saved 
until the surface had become rather corrodeA and polished in place of the tubercles, 
whicl^ therefore, arc only indicated in the representation on PI. XIII, Fig. 6. 

Locality . — Serdamungalum, in hard siliceous sandstone. 

Formation. — ^Trichinopoly group. 


XV. Family— TRICEOTBOFIDJE. 

Vide. Adams' Gen. I, p. S78; Gray’s Gnide, 1857, pp. 43 and 77, TEUENADAS and Triclwtroyis ; 

Chenu's Man. I, p. ‘278.) 


It wiU be sufficient to refer here to the above papers, in which the organization 
and the peculiarities of the animals of Trichotropis w^iU be found treated at length. 

Gray places Tricliotropis in the family AroBJtRAiD.x (sub-fam. aporruainm)^ 
for which scarcely any other reason than the similarity in the dentition can be 
given, although this api)ears to be by no means constant, as seen by a comparison 
of the teeth of Trich. borealis and hicarinata. Speaking of the Vjsrenadjb i==Tricho. 
borealis, 1. cit. p. 43 ; Verena id. p. 44 -"not Verena, Adams ; Tropiphora id. p. 77), 
Gray says, “ tliis family is the Buccinoid representative in this group,” and compar- 
ing the animal with that of Pwjpwr?*, or for instance of Cominella of i\\(i Buccinidjb, 
the resemblance will be found far greater than at first sight it w'ould appear. The 
operculum in form and position in the aperture is unc^uestionably more like the 
Buccinidm than Aporrhais or Struthiolaria. The shell appears in reality to forma 
transition between Bapana of the Purpubidje dinATrigonostoma of the Cancellaruoje 
and the place which has been assigned to the Tricrotropivm by H. and A. Adams 
next to the last nameA family appears certainly the most probable to bo correct. 
The tropical forms of Trichotropis, like T. cancellata, in their ornamentation resem- 
ble Canoellaria still more. Species of Trigonostoma would in fact be inseparable 
from Trichotropis, if they had no columcllar plaits, so far as the form of shell is 
concerned, but its thickness may be said without exception to be greater in the former 
than in the latter genus, and if this could be considered of greater value than the 
want of columcllar plaits, we cannot help confessing that the two species which w'e 
note under Trichotropis would have to be classed in the Cancellarjii>.e. It must, 
however, be remembered that the single lamellae, which compose the shell of T^ich. 
KonmcM, — ^the only species we can consult, the other one being imperfect and 
doubtfiil, — are quite as thin as in living species of Trichotropis, and that the thickness 
. (tf the total shell is only produced by their overlapping each other. 

. Alora, Adams, 1861 (Froc. Zool. Roc. Lond. p. 272) has been proposed for an 
American species Qouldii) with a very small umbilicus, and a produced, 
anteriorly non-canaliculated aperture. This character evidently recalls very much the 
formof many fossil spet i'isof Purpurina. It would seem that Separatista, Gray, 
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classed by Adams (Gen. I, p. 136) in the sub-family Bap-inin^, ought to form a 
genus in the Trichoteopidjs, although Gray (Guide, 1857, p. 77) appears to unite 
it again with Trichotropis. 

There are only very few fossil forms known which belong to this family. 
Gabb. (Pal. Calif. I, 1864, p. 138, PI. XXI, Pig. 98) described lately a remarkable 
shell from the cretaceous rocks of California as Lysis duplicosta (n. gen. et sp.), 
which has the general form of Fossar, and partly that of Narica and Stomatia, 
Should it not belong to the Naticid^ or the Velvttsjpm, which is, more likely, its 
only place would bo in- this family next to Gray, although it is, properly 

speaking, very much allied to N. capinata, Sow., sp, (Trans. Geol. Soc. Lond., IV, 
PI. XVIII, Pig. 8), which is very probably a Fossar. 

The Jurassic genus Burpurina, D’Orb., includes shells of the Cancellaria-ox 
Trichotropis-iorm, anteriorly with a slightly produced aperture and an obsolete 
notch occasionally. The genus is generally classed with the Bvccimpm ; but if we 
take the total form of the shell and that of the aperture into consideration, there 
is certainly no other family, the species of which possess quite similar characters, 
excepting that of the Tricuotuopipm. Besides this relation Furpurina offers none 
to any other family excepting the Littorinidm. 

There are about 14 living species of TrichMropis, a few tertijuy, and only one 
doubtful ci*etaceous species described under this genus by Conrad, T. cancellarki, 
(Joum. Acad. Nat. Sc. Phil. Ill, pp. 333 and 336, PI. XXXV, Pig. 8) from Missisippi. 


YT. TRTCHOTROPIS, Sowerhy et Broderip, 1826. 

1. Trichotropis Konincki, Mailer, sp. PI. XIII, Figs. 7—9. 


1851. Trochim Kmi'mcki, Muller, Petr. Aaclincr Krcide, II. p. ll. PI. V. Fiy. 11. 

1864. idem. Pictet, Pal. suibse, 3me. Ser. II, pt. p. 633. 

Tl'ich. testa ovato-lurbinata, columella excavata ; anfraclibus quiais, primis lati- 
yaiis, ceteris spiraliler dense striatis, infra medium acute carinalis, supra atque infra 
carinam plus mmusoe excavatis, transversim lamellose costulatis ; cosltdis ad carinam 
plus minusce acute-elevalis sea coronalis; ultimo anfracta i/nflato, spira altiore, ad 
medium hicarinato, Carina infera tenniore ; umbilici margine crassc carinato ; aper- 
tura ovali, antice suhemarginata, marginibus lojmbus, dilatatis, postice contmuis. 

Spiral angle about 70^; sutural angle 12”. 

Height of last whorl : total of shell (considered as 1 00) ... 0-54— 0-03. 

The height of the spire is somewhat variable in this species, altliough the 
number of whorls is usually only five. The last whorl, being, however, more or less 
inflated, covers a greater or smaller portion of the preceding whorls (each respect-, 
ivcly), and the consequence is, that not only the spire becomes shorter, but that 
the Carina of each whorl is in the first case nearer to the middle (see Fig. 7), in the 
other nearer to the lower suture (Fig- 8). On the last whorl there is always a second 
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keel below the upper principal one, and occasionally in large specimens even a third 
one is indicated ; the 'former remains sometimes perceptible on the suture of the 
preceding whorls, when the spire is more turbinate. 

The transverse ribs arc simply the remainders of the margins of the outer lip, 
in no way thickened, and following closely each other like the slates of a roofing. 
On the keels they are more or less elevated, laminar, — probably they were more so in 
the living shell — ^and placed very similarly to those in the recent species, 2V. bicarinala 
and bthers. The spiral striae are very numerous and of unequal strength ; they arc 
less marked, when the transverse ribs are stronger, but when these — in the young 
shell — are very slight, the spiral striation appears the more distinct (see Fig. 9). 
The aperture is oval, very oblique, with flattened and somewhat expanded margins, 
which are posteriorly thicker and united; both are entirely smooth internally 
and there is not a trace perceptible of any fold in the total length of the columella. 
The latter is hollowed out and on the last whorl strongly edged with a lamellar keel, 
terminating at the anterior notch of the aperture (sub-gen. Iphitia, II. and A. 
Adams). 

This species attains a considerable size, the largest specimen from Shutannro 
measuring 57mm. in height and 43mm. in width on the last volution. I have al- 
ready noticed the similarity of this species to other tertiary Tt'igonostomn. Tliere 
can be scarcely a doubt, that our fossil i». identical with that described by Muller. 
As it is evident from our figures that the form of tlui shell varies with the height 
of the spire, there does not remain IJie slightest character, which (jould justify the 
separation of the Indian from the European specuis. Miillcr (loc. cit.) cxerb'd 
himself in vain to prove the non-existence of the genus Delphhmla, evidently merely 
to find a place for his very remarkable fossil in a generalisation of the character of 
Ti’ochus ; but liis propositions certainly have no chance of being appreciated by most 
other conchologists, in fact they have remained unnoticeA. 

l/ocalities. — N. of Kunnanorc, E. of Anapaudy, and S. W. of Shutanurc ; at 
the former localities the sj)ccies does not a])pcar to be rare. 

Formation. — Trichinopoly group. 

2. TaicuoTUons nodulosa, Stoliczka, PI. XIII, Fig. 10. 

Trkh. testa rhomhoidali, spira ultimo anfractui in altiludine fere teq'iutli; an- 
fraclihis circiter quinis, infra medium rotundate angulatis, ad anguluni tuhercula/in ; 
mperficie spiraliter striata, striis inagualibus, ternis medUmis crassissimis ; collumella 
excavaia, Icevi, anlice truncata. 

Spiral ang:le 80" ; sutural auglo 8". 

' ’ Height of last whorl : total of shell (considered as l OO) ... 0 55 

The form of the shell, as a whole, is obliquely rhomboidal, consisting of about 
live volutions only, the last of which docs not much exceed the height of the spire. 
The embryonal whorls are not preserved in our specimen ; all the others are nearly 
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flat above, and at about the middle roundly nngulated, each of the succeeding 
whorls reaching high up towards the angle, and covering the greater portion of the 
lower half of each preceding whorl. There are about twelve blunt, transversally 
elongated tubercles on the angle of each volution, being produced by a thickened 
elevation of the margin of the outer lip on the same, and disappearing quickly 
towards the sutures. The entire surface is covered with spiral striae, unequal'among 
themselves, generally alternately thinner and thicker ; three are placed posteriorly, 
and the four which cross the tubercles, and which are all visible only on the last 
whorl, are the strongest of all. 

The columella is hollow, and the inner lip without a trace of folds, as the 
Interior, truncate edge of the canal, indicating a notch, cannot be compared with a 
fold or tooth. The margins of the aperture are not preserved, and remain to be 
traced ; hut judging from the total aspect of the shell, and its resemblance to the 
other species of Trushotropk, combined with the total want of any columcllar plaits, 
there can be but little doubt that the species belongs to this genus. 

LocalUy. — S. W. of Alundanapooram ; the figured specimen is as yet unique. 

Formaiion . — ^Trichinopoly group. 

XVI. Family— CANCELLARIIBJS. 

(Vide Adams^ Gen. I, p. 275; Gray^s Guide, 1857, p. 23; Chciiu^s Manual I, 274). 

f 

• 

The anatomy of the animals of the CANcnLLAnnujE is in many respects as yet 
defectively known, but as regards the structure of the shell there is no question, that 
the place assigned by H. & A. Adams to the family, close to the Cerithiid/E, cannot 
be seriously objected to. In having generally a distinct siphonal fold on the mantle, 
and usually a more or less distinct canal on the shell, they \indoubtedly ought to be 
located not far from the Ceritkiidm and towards the end of the Siphonostomata, 
forming thus gradually a passage to the Holostomata. There arc some points of 
relation between the Cancellariidje and the Terebbidas, which wc shall notice 
subsequently. 

The proboscis of the animal of Cancellaria is very short and rudimentary ; 
the eyes are usually sessile on the outer side of prolonged tentacles, which are 
thickened, and close together near the basis ; teeth and operculum are not exactly 
ascertained, although the former are stated by Troschel to resemble those of the 
CoNiBJEt these and other doubts increase a little the difficulty of classification, 
as I shall subsequently mention again in the Terebridje. Looking to the shells of 
fossil as well as living species of the Buccinidx Furpurid^ on oxlq, tioA the 
TerebridjE and CERiTmiDAs on the other hand, they seem to be well placed betwqpn 
these two families. I would on this occasion recall the eocene species Bucoiwum 
fnsiforme, Desh., B. Andrei^ Bast. B. Vicaryi, d’Arch. (India), or the miocene 
Hue. tnrUitellus, Brocc. and other species, which have probably to be withdrawn 
from the Buccieidje and placed in the family Cancellariid^. 
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H. and A. Adams divide the family into two genera, Camellaria and Admete, and 
* quote a number of subgenera of the former. It is certain that the difficulty of distin^ 

guishing the quoted sub-genera of CancelUma is very great, although every one, 
who had studied the fossil forms, must have seen the necessity of some kind of sub- 
division in the genus Cancellaria. Untd the distinctions in the shells have been 
supported by some differences in the organisation of the animal, it will be advisable 
to retain E. and A. Adams’ divisions as sub-geera. 

Considering the fossil forms, the following observations may be found worthy of 
notice. It will always he very difficult to distinguish between Cancellaria proper and 
Trigonostoma, unless the last name is restricted to a veiy few typical species only. 
Aphora may better not ho separated from Merica, while this latter and Ewslioj 
Narona, Massyla^ and Admete may probably for the most part be conveniently 
separated as genera. 

There are about 70 species of Cancellariid^ known living, and about as many 
tertiary, of which some 60 are neogene and 20 eocene. It is interesting to see that 
those forms, quoted by Adams under Cancellaria and Trigonostoma, which arc at least 
five times more numerous than the otliers in the present seas, are in the neogene period 
about equal in number to those of the other groups (Euclia, etc^, while in the eocene 
period they form scarcely one-third of all the known Cancellauiid^, and in the creta- 
ceous epoch only about one-fifth. This shows also a development of elongated, conical, 
non-or scarcely-umbilicated forms into ventricosc and largely umbilicated species, a 
tendency in part similar to that known in the family Volutibm and some others. 

The species which are up to the present known as Cancellaria from cretaceous 
rocks arc exceedingly few, and most of them rather doubtful, being known only 
from imperfect specimens. 

Cancellaria. 

I. Cane, ohtma, Binkh. (Mong. Gast. et. Ceph. 1861, p, 5, PI. II, Fig. 2) belongs to the type 

of Merica, Adams, having a solid columella and the anterior termination of the aperture 
barely notched. 

2. ? Cane, reticulata, Binkh. (ibid. p. 66, PI. V “ Fig. 8) remains doubtful, not allowing 
even the determination of the family with certainty. This and the previous species are 
from the upper cretaceous deposits of Limbourg. 

8. Cane. Alabamensis, Gabb (Jour. Acad. Nat. sc. Phil. Ser. II, 1 860, IV, p. SOI, PI. 48, Fig. 14) . 

4. Cane. Bafaulensie, Gabb (ibid p. 390, PI. 68, Fig. 8) ; imperfectly known ; Gabb does not 

mention even any columellar folds, neither are they apparent in the figure. 

TurUnopm, Conrad, 1860. (Jour. Acad. Nat. sc. Phil. Ser. II, vol. IV, p. 280). 

5. Turhinopais Hilgariii, Conr. (ibid PI. XLVI, Fig. 29). 

6. Turh. {Ganeeilaria) aeptemlirata, Gabb (Proc. Acad. Nat. sc. Phil. 1860, p. 94, PI. I, Fig. 10) . 

• If there actually he only one columellar fold present the genus Turbinopsis ought 
fo be separated firom Camellaria, as there are no such forms to bo met with among living 
CancellaruB. It has been proposed by Conrad for the former species and the author 
states, that there appear to be two or more species of this genus in the eretaceous 
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rocks of New Jersey, " occurring in the state of casts,’* etc. From the deficient state 
of preservation, in wMch the species of TmUnopm have been found, it is reaJly very 
difficult to ascertain, whetiier they belong to this family at all. The spiral strise, or 
revolving lines as ^le American palaeontologists usually call them, present in both of 
the species and the want, or at least non-appearance, of transverse ribs, indicates 
rather a different character of ornamentation, from what is usual in the 'family 
CANcnLLAEiiDJB. I would uot be in the least surprised, if the two species were shown 
to belong to the family Trocbidje or Littosinid^, (Modulm). We describe in the 
following pages five species of CANCELLAmiDJB from the South Indiftn cretaceous 
bods. In transferring two species, formerly described by Prof. Forbes as Valuta 
hrefoiflicata and V. Qamdeo, to this family, we do so in accordance with the general 
habitus of the shell, the character of ornamentation, the anterior position and un- 
equal strength of the columcUar folds, and the thickness of the posterior portion of 
the inner lip. All the Indian CANCELZAitiiajB belong to the upper series of the cre- 
taceous beds, and mostly to the Arrialoor group. 

The Cemo. torquilla, Zekeli, from the Alpine-Gosau deposits must he excluded, 
being a Faaciolaria or possibly a Lalirm ; there are, however, two as yet undesciibed 
species of Caecellabiid^ known to occur in the same deposits (vide Sitz. Akad. 
Wien, 1865, LII, Revis, &c., p. 80) ; and these being included we may fix the number 
of presently known cretaceous species belonging to this family at thirteen, four 
being European (one doubtful), four North American (two doubtful), and five 
South Indian, thus at least approximately showing that the family appears to have 
been more numerous in the tropical regions during the cretaceous time, precisely 
as during the present epoch it is nearly exclusively confined to those seas. Only a 
few species are known from the Mediterranean sea. 

XLI.— CANCELLARIA, Lamarck, 1799. 

1. Cancellabia anntjlata, Sioliezka, PI. XIII, Fig. 11. 

Cane, testa ovali, s^ra brevi-suhacuta ; ultimo cmfractu ventricoso, epira altiore; 
anfractibm spiraliter striaiis, transversim costulatis ; striis elevatis, filiforvnUms, in- 
terstitiis laiiorSbus separatis; costulis ciroiter temis in uno circuitu crassiorUms, 
mricosis, ceteris tenuioribu^ atque inter se nonnunquam ineequalibus ; colwmella ar- 
cuata, triplicata. 

Spiral angle 65° ; Butnral angle about 10°. 

Shell ovate, the last whorl ventricose and largest. There are only about five or 
six whorls present, and all of them are ornamented with spiral elevated strise and 
transverse ribs, exactly similar to those in typical CcmcellwruB, The spaces between* 
the spiral strise are broader than the thickness of the strise themselves, which being 
crossed by the transverse ribs produce a reticulated surface of the shell. The ribs 
arc, however, always stronger thnn the strise, and generally about three of them in 
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each whorl are much thicker, forming elevated ridges ; all frequently cross the whorls 
obliquely. The embrygnal whorls, the outer lip, and the termination of the anterior 
canal are not perfectly preserved in our specimen, and have been restored in outline 
in their probable shape. The columella exhibits three oblique f^ng folds, placed 
close to each other; the posterior portion of the inner lip does not appear very thick, 
as the*spiral striation of the whorl is pretty clearly perceptible. The columella 
appears to have had only a somewhat broad fissure at its anterior termination, being 
solid internally. 

Binkhorst’s Ccmcellaria? reticulata (Gast. et. Ceph. Limbourg, 1861, p. 66, 
PI. V '‘2, exhibits a somewhat similar ornamentation, but there are no such 

stronger varices marked by the author, and the transverse ribs appear on the whole 
to be more numerous. 

Locality. — Olapaudy ; the figured speeimen is the only one yet obtained, and 
is undoubtedly a great rarity as a cretaceous fossil. 

Formation. — ^Arrialoor group. 

Fuclia, H. and A. Adams, 1853. 

The principal character of Fuolia is said to lie in the want of the umbilicus and 
the deep notch on the anterior termination of the aperture. N ot being well acquainted 
with the living representatives we prefer for the present to retain the name only as 
a sub-genus of Cancellaria. 

t 

2. Cancellaria (Euclia) breviplicata, Forbes, sp. PI. XIII, Fig. 12. 

1846. Volvta hreviplietda, Forbes, Trans. Geol. Soc. Lond. VII, p. 132, PI. 12, Fig. 7. 

1850. Fuaus hreviplicaius, D’Orbigny, Prod. II, p. 230, idem, Gabb, &c. 

(Eucl.J testa ovata, apice acuminata, spira brevi, vix qna/rtmn partem totius altitu- 
dinis formemte, ultimo anfractu ventricoso; anfractUitis qumis, primis duobus Icevigaiis, 
ceteris transversim. costulatis, mfra suturam canaliculatis ; costulis obliquis, in cmiali 
atque ad medium ultimi anfractus obsoleiis ; snperjicie spiraliter minute sulcosa, 
sulds ad terminationes amfractumn solum distinctioribus, inter se incequidistantibus 
atque imequalitms ; apertura ovata, postice acuta, sttbcanaliculata, antice trumcata, 
effusa ; labio postice valde calloso, margine columellari recto, biplicato, plica antica 
obliquiore. 

Spiral angle 75°; sutoral angle 11°. 

Height of last whorl : total (considered as I'OO) ... 0'76. 

The ventricoso shell with a short, pointed spire, the short and very oblique 
ribs, being obsolete posteriorly below the suture and on the convexity of the 
la§t whorl are very characteristic distinctions of this fine species. Originally the 
entire shell, which is markedly solid, appears to bo covered with impressed lines, 
remaining, however, more distinct and placed closer to each other only near the 
suture and on the anterior portion of the last whorl, where they arc also of unequal 
width. Prof. Forbes speaks of ‘ two deep sulcations’, but there is certainly only one 
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principal constriction of the whorls, as is also distinctly seen in his figures ; hut 
while there are usually two impressed lines in this sulcation, close to each other, * 
there is often a third line seen above it, and it could only have been this to which 
Prof. Forbes refer^as the second sulcation. On the upper volutions there is gene* 
rally nothing seen of the impressed lines, the deeper sulcation only remaining 
visible. * 

The posterior portion of the inner lip is very much thickened, smooth, and 
separated from the equally thick outer lip by a narrow channel. The oolumellar 
portion of the Kp exhibits two strong folds, the anterior of which is more oblique ; 
they were not visible in Prof. Forbes’ specimen, although he suspected their presence, 
and in that was undoubtedly more correct than D’Orbigny, who might rather have 
called the species a Buccinum, hut not a Fimta, to which it has barely a resemblance, 
even in an imperfect state. The anterior emargination of the aperture is externally 
indicated by two sharp ridges, which mark its former limits, the lower one being 
more rounded. 

Locality. — Comarapolliam, N. of Arrialoor ; only a few specimens have as yet 
been found. Prof. Forbes’ specimens are said to be from Pondicherry. 

Formation. — ^Arrialoor group. 

3. Cancbllaiiia (Euclia) iNTEUCKhENS, Stoliczka. PI. XIII, Fig. 13. 

(Fuel.) testa ovate-elongata, spira brevi; avjractihm quinis, lente convexis, trans- 
versim costulatis, prope suturam constricte canaliculatis ; costulis prope rectis, nume- 
rosis fib — 30 in itno circuituj. Iambus, in ultimo anfractu infra medium evcmescenti- 
bus ; parte anteriori ultimi anfreatus spiraUter impresse-lineato ; apertwra elongata, 
semielliptica, ad marginem interiorem prope recta ; labro arcuato, tewui, labio postice 
calloso, antice biplvcato ; canali extus atque supra acute-mar ginato. 

Spiral angle 70” ; sutural 10”. 

Height of last whorl : total (considered as 1*00) ... ... ... 0*71. 

This species is intermediate between (7. bremplicata and Camdeo ; it has the 
habitus of ribs and of the whorls of the first, but the great number of ribs and the 
elongated form of the latter. There are only five volutions present, and the two 
uppermost are smooth ; along the suture there is only one broad sulcation, but this 
is placed mueh nearer to the suture than in Euo. bremplicata, as will be better seen 
by a comparison of the respective figures. The transverse ribs amount on the last 
whorl to 30, and they become obsolete, after they have passed the middle of the 
whorl, where the spiral striation begins. The upper ridge, indicating and boYinding 
the anterior notch exteriorly, is especially strong and sharp. The inner lip is 
thickened posteriorly, and has in firant two oblique folds, being comparatively muph 
thinner than in Eu. bremplicata. 

Locality. — Oomarapolliaau, where a few specimens have been procured with 
the two other species of Buolia. 

Formation. — ^Arrialoor group. 
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4. Cancellabia (Euclia) Camdbo, ForbeSf PI. XIII, Fig. 14. 

1846. VokUa Camdeo, Forbes, Trans. Geol. 8oc. Lond. Til, p. 131, FI. XU, Fig 5. 

idem D’Orbignj, Gabb, Pictet, etc. 

(EuclJ testa ovate-ehn^ata^ oyli/ndr^^ a/r^ractibus senis^ st^plams, ffradatis^ 
primk duobw Icmgaiw^ catena tramversim dense coatulatis; eoskuHs (tcutis UsvigatiSt 
poetise ad suturam celerUer multo tenmoribus atqm duabus Imeis impressis mter- 
sectis; spbra breoit tertiam partem totms altitudmis fomumte ; uttimo cmfractu antice 
valde comtrictOt s^aliter impresse Imeato; apertura ohlonga, antice late fffusa; 
labro ad margmem attenuator amtice intus latigaito ; labio postice incraesatOr ccdloso ; 
columella recta, solida, triplicata, plica media crassissima ; canali antice late emar^ 
ginato, extus Imeis tumescentibus acutis utrinque notato. 

Spiral angle 65"*: sutural angle 15°. 

Height of la^t whorl : total height (considered as I'OO) ... ... 068. 

The general form of the shell is cylindrical, bein^narrowed towards each end, 
more so on the spire, which measures only one-third of the total height. The upper- 
most two embryonal whorls are smooth, the following densely covered with smooth, 
acute, transverse ribs, being quite straight or parallel to the axis, indicating the 
height of the shell. There are 26 of those ribs on the last whorl, but their number 
is considerably less on the upper whorls, decreasing to only 12 on the fourth last, 
or the first on which the ribs appear. Along the suture the whorls are suddenly 
much contracted, and the ribs become thinner, being crossed here by two spiral 
furrows, closer to each other, than to the margin of the suture, so as to form on this 
'small tubercles. Similar impressed lines or furrows arc seen on the anterior portion 
of the last whorl, where it begins to become narrower. 

The aperture is elongated, ovate, anteriorly broadly emarginated, which emargi- 
nation is marked exteriorly by a broad furrow, exhibiting curved linos of growth 
and bounded on either margin with sharp swellings. The outer lip has a sharpened 
edge and interiorly, so far as is visible on a preserved anterior portion, it is smooth. 
The iTiTiftr lip is posteriorly much thickened, callose, and smooth ; anteriorly on the 
columeUar portion it is straight, and bears three folds, the middle one being the 
strongest and the anterior more oblique than the two previous ones, of which the 
last is again more oblique than the middle one. 

This singular fossil shell, to which the two other species of the genus here 
describod are the only similar forms known, has been described by Prof. Forbes as a 
Valuta, but the general habit of the solid shell, the thickening of the inner lip, 
the fo l <ls and the canal scarcely leave a doubt that it belongs to the family of the 
CANCpsLLdSiiDM, and in having a solid columella and a broad canal emarginated at 
the termination it can be only placed in the sub-genus Miclia. D’Orbigny seems to 
have already noticed some peculiarity in Forbes’ species, because he added a query to 
the TinTnOj when quoting it in the Prodrome, II, p. 226, although the query appears 
•rather to refer to the species than to the genus. 

Locality. — Gomarapolliam ; only the single figured specimens has been found 
here. Prof. Forbes gives the locality Pmidicherry. 

Formation . — Amaloor group. 

2 T 
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XLII. NABONA, K. and A. Adana, 

is distin^shed by a much produced canal mth attenuated termination, two prin- 
cipal columellar folds and crenulated margin of the outer lip ; the forms iinited by 
H. & A. Adams under this name being very peculiar and different from the other 
sub-genera of (h/Msella/na, we do not hesitate to accept the same as a genus. . 

I 

1. Karona (Cancellabia) eximia, Stoliczka, PI. XIII, Pigs. 15 and 16. 

Nar, testa ovata, spira brevi, acummaia; anfraetibm quinis, convexis, dmbus 
prinm mvnMa, hBvigaiis, ceteris li/neia spiralibus imprema atqne coetia tranaveraali- 
bm, craaaia omatia ; lineia aqnidiata/ntibus, mmero^, mteratitUa latwribua aeparatia ; 
coatia inter ae eequalibrn, rectia, circiter duodenia in tino circuitu ; apertvra obliqua, 
elongate-ofoata, utri/nqne ad termmatumea aubacuta, antice effuaa; marginibua paulo 
incraaaatia, labro intua ad margmem erenulato, poatice parvm immuato ; labio valde 
calloao, arcuato, antice biplicato, poatice wniplicate-dentato ; canali moderate pro- 
longato, lateraliter quoddam cwrvato. 

Spiral angle 70°--80® ; sutural angle 7° — 8". 

Hoigbt of last whorl : total of shell (considered as I'OO) 0 69—0*76. 

This very fine shell consists usually of five strongly convex volutions, the last of 
which is always the most inflated, the height of the spire varying from 24 to 31 
hundredths of the total height of the shell. The two uppermost whorls are very 
small, flattened (not inflated as usually in specif of the FolutidA), but smooth ; ' 
the others are spirally sulcated and transversally ribbed. The sulci, or rather only im- 
pressed lines, are separated by interspaces, broader than their own width, while the 
same are between the transverse ribs very nearly equal to the thickness of the latter. 
The great regularity in the ornamentation, combined with the peculiar form of the 
shell, appear to be very constant characters of this species. 

The aperture is placed obliquely to the axis of the shell, ovate,, being pointed on 
each end and provided anteriorly with a notch in consequence of the prolonged canal ; 
both margins are posteriorly united ; the outer sharpened on its edge, thickened 
interiorly and denticulated, having near the posterior termination a slight sinuosity, 
although this barely affects the straightness of the transverse ribs ; the inner lip 
is in its entire extent much thickened, posteriorly somewhat expanded with a short 
fold on the inner side, and anteriorly with two equal but not strong, very oblique, 
folds, which extend over the entire columella; the latter is solid; the canal pro- 
duced, somewhat laterally bent, and very slightly recurved. This last pecuUarily of 
the produced canal, the great tiiickness of the inner lip with two anterior equal 
folds, and the short posterior fold, as well as the solid structiue of the shell bear 
decidedly a more striking resemblance to the CsscsLLAaiiDn than to the VolutidA, 
to which otherwise this species could be referred. 

The only fossil which I ain aware of, and which, as regards its general fonn, 
bears some resemblance with our species is Vohda Melo, Schaihaeutl (Siid-Bayems 
Leth. geognostica 1863, p. 203, FI. XLIX, Fig. 5). The specimen is said to have been 
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imperfect, and no columellar plaits are referred to either in the figure or in the sin- 
gular description of the author. The locality, and geological position are equally 
unknown; and most probably will remain so unless somebody else rediscoyers the 
fossil and settles these points. 

hocalities. — Alundanapooram and Ninnyoor in Trichinopoly ; at the former 
localiljr, which belongs to the Trichinopoly group, the species is not rare, but at the 
other locality only a single specimen has as yet been found. It is a sTnall specimen 
and also somewhat slender, but it certainly does not belong to Zyria formoaa (p. 97), 
which at the last locality in the same white limestone is pretty common. The 
ribs are not intersected near the suture by spiral sulcations, as they are in that 
species of Lyna. 

FormatUm. — Trichinopoly and Arrialoor groups. 

XVII. Family^TEBEBBIDuF!. 

(Vide H. .and A. Adams’ Genera I, p. 223 ; Acvsidjb and P uaiossiLADX, Gray, Guide, 1857, pp. 5 
and 22 ; Tebsbsidjb and PvsjobbllidjB, Chenu’a Manual, I, pp. 218 and 221), 

The animals of the Teuebbidje have a small foot, the mantle enclosed, and 
the siphon more or less prolonged. The proboscis is occasionally strong, thick, 
and entirely retractile, sometimes, however, very short or even rudimentary. The 
teeth, so fax as known from a few species, resemble those of Conm: they arc 
subulate, elongate, and arranged in two series ; in other species, however, no teetii 
have been discovered at all. The same is the case with the tentacles, which when 
present or at least externally traceafile, are short, thick at the base, and close together 
on the side of the mouth or proboscis. The eyes are externally near the end of the 
tentacles, or within their length, or near the basis ; sometimes they are said to 
be wanting. 

The operculum is homy, ovate, and lamellar. The turreted shells are always 
distinguished by their solid structure, more or less polished surface^ and a large 
wmber of volutions. The mouth is either abrupt with a notch in front, or extended 
into a ccmal of moderate length ; the outer lip is sharpened, not thickened exteriorlg ; 
the columella often more or less twisted, sometimes with one or two distinct folds, 
placed in a manner similar to those in several CejutsiidjE. 

Hdmes gave, in his Mollusca of the Vienna basin (Abhandlungcu Geol. Reichs- 
Anst. Wien, Vol. Ill, p. 126), a few practical hints how to distinguish imperfect 
specimens of Terebra from Turritella, Cerithmm and others, but it is not clear in 
what way he thinks a sub-division of Terebra practicable according to the differences 
in the, spiral angle (vide ibid, p. 127). 

H. and A. Adams propose to divide the family Tebebsidje into two sub-families, 
PU 8 I 0 NELLINM and TEBEBEiNJB. Tho former is subsequently (Genera, II, p. G5C) 

. referred to the BuccjmDJB. 

. The FusioNXLLiNJB {Pusionelladjb, Gray; Pusionellidjb, Chemi) arc repre- 
sented by one genus only, Pusionella. They are turreted or ovately elongated 
porcellanous shells, with smooth polished surface, a tolerably produced anterior 
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■iHmii.1, and a slightly twisted columella. The operculom is oboyate, with a central, 
lateral, and internal nucleus. The animal does not seem to have been made known « 
up to the present. It is possible that acquaintance with it may support Adam’s 
subsequent proposition, which remains only a question of time. I would, however, 
draw attention to the similarity of the shells and operculum of PuakmeUa with those 
of the cLAVJLTULmMi a sub^foinily of the FLsunoTomDM. The general fonurof the 
diells does not exhibit any particular difference. Several of other l^LBimoTomDx — 
Mmgelw, and Cytharat — ^have a totally similar structure of the shell, to what 
we find in Pimonella. The Pmionella Nifat^ P. scalarimf and others have a 
distinct notch near the suture on the outer lip, and in all cases the posterior portion 
of the aperture is somewhat contracted or narrowed. The opercula are exactly 
the same in Pimonella and Clamtula, and it would not therefore be the least surpris- 
ing if the would show us, that Pimonella belongs to the ciurATULisx. 

In the other sub-family — Tsnsssiy^ — ^Messrs. Adams distinguish two genera, 
Aem, Humphrey, and Terebra, Adanson. If the animals were throughout so 
different as they are represented by the two typical forms in Adams’ Genera, it 
would be worth while to support these genera by some distinctions in the shells. 
But the former distinction as regards the position of the eyes does not seem 
always to exist, and the latter, relating to the existence of a posterior sutural 
groove, tortuous columella, and anteriorly sinuated outer lip of Terebra as dis- 
tinct from Acm, is almost impossible to retain. If these distinctions axe to be 
really of any great importance, it appears as if we should then occasionally 
regard specimens unquestionably belonging to' one and the same speeies as ndt 
only specifically, but even generically different. We should besides form a number 
of other small groups or sub-genera to receive those species which have a sutural 
band but no anterior sinus on the outer lip, and those which have a twist- 
ed columella and the same entire outer lip, both being distinct from Acus 
proper ; otherwise we had better not have entered at all upon a division of the 
genus Terebra. Gray rejects (Guide, 1857, p. 6) Messrs. Adams’ distinctions as 
to Acue and Terebra, uniting both under the former name. He adds, however, 
three other genera, Subula, Lciodomus, and Doreamm, the last of which seems 
scarcely different from Bnllia. The animal of Leiodomm is sufficiently different 
from Terebra and from Bullia, but it is very difficult to distinguish the sheUs from 
the latter. Speaking of Subula, Dr. Gray refers to some figures (of Quoy and Gaimard 
in Mrs. Gray’s collection) which contradict his own characteristics. From all these 
remarks it will be sufficiently clear that we must wait for some time until the 
examination of the animals of Terebra has so fiix advanced as to support any 
.proposed distinctions m the sheik. * 

It remains finally to say a few words as regards the place which we have 
assigned here to the TmenmhM. We confess that it was almost accidental that the. 
family has been treated here, because we could not find any other better or more 
appropriate place for it before. The natural relations to the CA»osLLAniu>-x on 
the one and to the Pyeamiojelliojb on the other side wpuld scarcely have called 
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ibr a separate explanation on oar part had we not seen the subject of classifi- 
<Ation dealt with so very severely elsewhere. (Vide Deshayes’ Anim. s. vert. bass, 
de Paris, 2nd edit., vol. II). 

The CjMfJBLLAxiiDjB 816 classod by H. and A. Adams in the so-called Rostbifeba, 
by Gray to the Fboboscidifeba, but to both oases far apart from the Tbrebrid^, which 
are acknowledged to belong to the Toxifbba, in the vicinity of the Conidm and 
JpLEVROTomDjB. When we compare the animals of the CanCellaeiidm with many 
of the TsxEBBiDJt, we find that both agree in the small foot ; short tentacles, 
thickened at the base ; sessile eyes on the outer base of the tentacles ; usually in 
the presence of a short proboscis, and in the occasional want of a lingual 
Membrane and teeth. I am not aware in how many species of Cancellaria the 
teeth have been examined, but Troschel says that the teeth of Camellaria resemble 
those of Oonm. Even if this is really throughout the case, all the similarities bo 
tween the two families, the Cancell ■lriieje and the Tbbesriljb, cannot be sacrificed 
to the one stogie difference that Terehra has usually a prolonged sipho. Many of the 
fusiform s&eUs of Cancellaria are not by any means so very different, that they could 
not be looked upon as transitional forms to Terehra^ and they have also a short sipho. 
The only thing which could bo done in an extreme case and which may actually 
have good reason, is to place both the famOies after the Conidw, in which case the 
CANCELLAEni>AB would form a transition^to the Volvtidm. 

Originally the Terebsidjb were placed by H. and A. Adams immediately 
before the Ptramtbellidje. Ther^ does not seem in fact to exist such a great 
difference between the animals of Terebra and Piframidella, as generally supposed. 
The form of the foot, short head, proboscis and tentacles, generally unarmed tongue, 
or rudimentary teeth, are certainly, as already stated, very like in both. The differ- 
ences consist in the foldings of the tentacles, the internal position of the eyes in Pym- 
midella and the prolonged sipho in Terebra. As regards the form and structure of 
the shell there is certainly no other group of MoUusca more related to many fossil 
PiTRAmBELLiDM than most of the recent Terebridje. The fossil species of Nerinea 
and others, which certainly have their recent representatives in Pyramidella and Obelie- 
cue, are thus most closely allied to the Terebrib^, so that to make a distinction 
between them is sometimes almost impossible, even among better preserved speci- 
mens. I do not understand why Mr. Deshayes should so very much regret that 
H. and A. Adams did not state particularly their reasons for having placed the 
Tsrebridab before the Pyramidellid^. (Vide An. sans Vert. Foss. has. de Paris, Vol. II, 
pp. 529 and 530, and Vol. Ill, pp. 513 and 514.) lam rather more surprised that those 
conohologists who refer Terebra to the PvcciNiBMt have not thought it necessary 
to explain their reasons for doing so. They have, it is true, the authority of 
Lamardc, Quoy and Gaimard, but with those authorities they seem to have remained 
• contented. Lamarck predicted the relation of Terebra and Bnccintm (Naeaa ?) from 
the supposed smulanties of the shells, in which he, was evidently supported by 
referring several species of Northia and Sttllia to Terebra and vice vend. Certainly 
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there are several species of T&rehra^ 'whioli greatly resemble some i^eoies of ilie 
BveemoMi but the largest number is decidedly more allied to the TYBAmDMiXtDJC 
or even to the of the Volvtidjb. 

Quoy and Gaimard, when they made known the animal of T&rebra^ stated-*- 
perhaps guided by Lamarck’s suggestion — ^that this genus has to be classed dose to 
JBuccmvm, (Vide Voy. d. Astrolabe, Zoologic, Vol. II, p. 461, Atlas, PL XXXVI). 
Purther on the authors note the great relations of the animal of Terehra and MitrUf 
and state even that, in case any operculated Mitres are found, the passage between 
both would be so great, as to make a distinction almost impossible. The animals of 
the T^mebuidm are no doubt more like those of the mraiSM than those of the 
Buccintdje. It appears to me, when comparing the animals of Terebra with those 
of Nassa, Fhoe^ BullUit and others, that they have nothing more in common with 
each other than the elongated siphon; the examination of the teeth showed 
equally a great difierence between both families. On what ground, therefore, the 
Tmbbbeidje ought to be classed with the Buccibibjb I am at a loss to perceive. 
We do not wish in the least to enforce the idea, that the Tebbbbidjb are cor- 
rectly classed next to the Bybamivbllibm, but wo confess that upon looking over the 
extensive number of fossil species of the latter family, yr& arc at the present unable 
to assign for them a better place. 

The Terehrce live generally near the low water-mark, and are to be found in 
gi*eatost variety in the eastern tropical and sub-tropical seas. Reeve described, 1860, 
in his last Monograph of Terebra 165 species, after rejecting some of the new species 
of Uinds and Deshayes, published in previous Monographs of the same genus. Since 
1860 a few new species have been described in the Journal do Oonchyliologic ; Proc. 
Zool. Soc. ; and elsewhere, so as to bring up the number of living Terebra to about 
170 species. 

There are from the tertiary deposits about 30 spccis of Terebra fAcmJ quoted, 
some of which occur also living, A large number comparatively is known from 
America. Already in the eocene bods Terebra becomes very scarce, and, as regards 
the cretaceous. Prof. Pictet properly remarks that no species of Terebra are there 
known with certainty. (Vide Mat. Pal. Suisse, ser. Ill, p. 677.) 

The Terebra eoroAata, Sow., from the Alpine Gosaii-doposits — Cerithium peeudoeoronaiuetf D’Orb.> 
is probably a Tympanotonoe, in whioh case the change in the specific name would not be required. 

The Ter^ra mtnuta, Ghileotti, from Mexico is called by D’Orbigny Cerith, mb-minutum. 

^erebra obamica, Sharpe, from Portugal has the form of Terebra, but the specimens upon 
which it was founded ax^peor fragmentary ofi the aperture and with the surface , worn off, 
although the description does not refer to either. The columella is not twisted. 

The name Terebra etngulata, in Giebel’s Fetref Deutsch., p. 481, refers to Fiuua eii^tMue, 
Sow., from the Gosau (Zekeli’s Gastropoden der Gosaugebilde, p. 91, PI. XVI, Kg. 7, in Abhand- 
lung. der Geol. Beichs-Anst. 1863, Vol. I). Dr. Z^eli considered the species first wui Terebra, 
but retained afterwards Sowerbjr's determination. 1 have in my revision (Sitzb. Akad. Wien, 1866, 
vol. LII, p. 83) remarked, tiiat the, species may not unlikely be proved to be a Terebra, althonglf 
it has not a tortuous columella, but a distinct sutural Laud. No perfect specimens have been ** 
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jet obnenred. The remains of stronger varices at shorter or longer distances wonld, on the other 
band, rather speak against a Tereira, and would be more in favor of a species of the CEBXTBima, 

We have nothing to add from the South Indian cretaceous deposits. 

A &w Jurassic species have been described as 'Herelra, namely, T. melanoidet, Phillips (Yorkshire, 
1829, p. 10ji,Pl. IV, Pig. 13), T. gmnuUta, PhiU. (ibid PI. VII, Pig 16), and the T. Portlandiett^ 
Sow. (Trails. Oeol. Soc. Lond. IV, p. 349, PI. XXIII, Pig. 6) . None of these is certain ; the first 
was r^erred by D'Orbigny to Ckmnitzta) the second by I^ccit (Supp. Monog. of Moll. etc. 
1863,p. 10, PI. XXXI, Pig. 12) on account of a single columellar fold (this would not prevent 
its being a Terebra) to Nennea, and the third by D'Orbigny to Centhum. 


XVIII. Family— :PYJIAMIDELLI])^. 

Under this name wc retain most of the typical forms of FyramideUa, Obeliscua 
and others, as stated by H. and A. Adams, and add to these the numerous fossil 
species known commonly under the name of Nerinea. 

The characteristics of the family may be put thus : — 

Turreted or broadly conical ahelUt with imially siniatral apex <md the aperture 
anteriorly ^vse, dbaoletely notched, or produced into a shorter or longer canal ; 
inner lip generally, outer lip occasionally, plaited. 

The opercula of the living genera are narrow, elongated, homy, suh*spiral, with 
a notch on the internal side. The ammals have a small foot without or with a small 
oporcuhferous lobe, short and anteriorly folded tentacles, which are thickened at 
the base, and have the eyes on the internal edges near the basis, sessile or on thick 
bulgings. The teeth are said to be wanting or rudimentary. The proboscis is figured 
by Quoy and Gaimard (Voy. Astrolabe, Atlas PI. LXVII) trumpet shape, of «> form 
very similar to that of Terebra (ibid. PL XXXVI, Pig. 17). The mantle is generally 
provided with a distinct siphonal fold. Some of the living animals, of Obeliscm at 
least, must have .a short produced siphon and turned upwards, otherwise it would 
be impossible that such a distinct ridge with insinuated strim of growth coul^ bo 
formed at the anterior termination of the last whorl, as can generally very dis- 
tinctly be observod in Obeliscus, and in Fyramidella very often also. On this 
account, supported by the well developed anterior canal in the fossil Neiinece (and 
thus allowing a conclusion as to a relatively greater development of the sipho), wo 
bbink it advisable to retain this family in the Siphonostomata, as long as this latter 
tribe of CTENOBUiNCHiA cannot easily bo replaced by some better arrangement. 

It is true that the genera Odostomia, Turbonilla, and others can in no way be 
sufficiently characterized as Siphokostomata, but according to what is known 
about the animals of all the different genera, they appear to be so thoroughly 
.identical, that it is impossible to keep them separate. There is, as I have already 
mentioned, some kind of disharmony and evident insufficiency in every systematical 
attempt. 
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Pictet offered some able remarks on the TynAMiDELLiDM in bis Mat. p. 1. Pal. 
Suisse, 8me. ser., p. 214, and still more Deshayes in his recent edition of the Paris 
fossils, Vol. II, p. 627. Both are disposed to retain the family as it had been 
delineated by Gray in his Guide of 1857, p. 67. Porbes and Hanley say very properly 
of this family “ rather as appertaining to past ages than the present epoch.” (Hist. 
Brit. Moll. Vol. Ill, p. 217.) Deshayes (loc. cit. Yol. II, p. 529) remarks also that 
the extensive genus Nerinea ought to form a distinct family from the Ptramidellid^, 
with which we cannot agree for a moment. The shells of the largest number of 
Nerinea are not only totally alike to those of Fyramidella and Obeliscus, but it 
will be and is indeed, almost impossible to separate exteriorly some Nerinea firom 
ObelisctM. 

The last Monograph of Fyramidella by L. Reeve (Conch. Icon,, pt. 260 and 251, 
18G5) contains the descriptions of 46 species, but some of them belong to Syrtwla, 
Monoptygma, and others. Perhaps there are scarcely more than 3f0 which may 
be retained as Oheliscue and Fyromidella. 

The tertiary species scarcely amount to 20, of which more than half are eocene. 
Deshayes described lately eight ; Morris indicates three from the English eocene, and 
a few arc noted from America. Scarcely a single species of the group of shells, 
known as Nerinea, has been reported from tertiary beds. 

Before we enter upon the cretaceous ^una, it will be probably useful to give 
first a short review of the genera wliich belong to the family Ptsamidullidje, and 
we begin, thus, first, with living forms.* , 

1. Fyramidella, Lamarck, 1796. — Shell turreted, conical or ovate; whorls 
transversally ribbed ; columella usually solid, with three oblique plaits, the posterior 
of which is the largest ; outer lip generally thickened externally, smooth internally ; 
apertuve anteriorly effuse and obsoletely notched. 

There have been up to the present only eight or nine species described — ^all from 
the eastern seas, — ^but several new species have been discovered since by A. Adams. 

2, Obeliscm, Humphrey, 1797. — Shell turreted, elongated ; whorls smooth and 
polished ; columella usually hollowed out, w'ith two or more oblique plaits ; outer lip 
internally often striated, and with remaining internal varices at some distances ; the 
margin sharpened or somewhat expanded; aperture in front distinctly produced into 
a short canal and often notched at its termination. The living species of Obeliacua, 
which amount to 20 or 21 only, are also chiefly inhabitants of the eastern seas, 
although a few are knoum from the West Indies. 

m 

* I have published some provisional notes on the genus Kennea in the Sitzungsb. d. Akademie, Wien, 
Yol. LII, 1865 (Revision d. Oastropoden, etc., p. 24), and I have since been anxiously looking for a collection of 
fossil GastropodSf, which was ordered from Europe for our Museum. Unfortunately the lamented death of 
Mr. L. Ssamann in Paris caused a delay in the despatch of this collection, and we shall have to wait now a little 
longer, until some of the desirable comparisons and examination of fossils can be carried out. On this aocpuilt 
1 would not like to go farther into the examination of the NervtieeB, than to point out a tew generic types by 
reference to already well known fossila. It would not be advisable in every case to propose names for them; 
a dUicate question of this kind ought not to be settled upon mere figures of mostly incomplete specimens. 
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These two genera are usually treated by conchologists under the more general 
^ name of Fyramidella, and under this name there have been a few cretaceous species 
noticed. Strictly speaking, there is, however, from cretaceous beds not a single 
species known which corresponds exactly with the living and tertiary species of 
Pyramidella* or Obeliscusy unless it he the Pyramidella aquiplicala, which name 
has been proposed by Deshayes for a species figured by Walch in the “ Naturforscher,” 
Halle, 1774, Vol. I, p. 204, PL III, Fig. 3, a publication to wliich I am for the 
present unable to refer. 

3. Monoptygma, Lea, 1833 (H. and A. Adams’ Gen. I, p. 234)., 

3, a. Menestho, Holler, 1842. — ^This sub-genus quoted by H. and A. Adams 
(ibid.) is subsequently acknowledged by A. Adams as a good genus, although it 
hardly appears to be sufficiently characterized (Ann. Mag. Nat. Hist. 1861, ser. 3, 
Vol. VII, p. 296). 

3, b. Odostomia, Flcm., 1848 (H. and A. Adams’ Gen. I, p. 232) includes the 
species with somewhat shorter spire and inflated last volution ; the surface is smooth 
and poUshed in typical forms. 

3, c. Syrtiola, Adams, 1860 (Proceed. Zool. Soc. Lond., 1802, p. 233) ; shell 
subulate, imreled, polished, tchorls smooth, plain ; aperture oblong ; inner Up with an 
oblique fold in the middle ; outer lip sharp. The anteriorly ovate apertm'e and the 
presence of only one fold on the inner lip distinguished this genus from Obelisctis, 
to which it is otherwise a closely allied forfn. 

3, d. Styloplygma, Adams, 1802 (Proc. Zool. Soc. Lond,, 1862, p. 235) (jontains 
a iiumbcr of species of Syrnola, which arc inflated about the middle of the spire, 
somewhat of the shape of a Pupa, Clausilia or Colina; the whorls are smooth 
or slightly ribbed. 

3, e. Chrysalida, Carpenter, 1858 (H. and A. Adams’ Gen. II, p. 622) are also 
pupiform shells, w'ith usually a cancellated surface and one columellar plait ; aperture 
contracted, peristome continuous. 

3, /. Amathis, A. Adams 1801 (Ann. mag. nat. Hist. VIII, p. 303), is another 
form with one posterior fold. 

4. Elusa, Adams, 1861 (Ann. Mag. Nat. Hist,, 1861, 3rd, ser. Vol. VII, 

* p. 297, and Proc. Zool. Soc. Lond., 1802, p. 237). Mr. A. Adams has proposed 

this name for the elongated, tun’eted species of Turbonilla with transversally 
plicated whorls and one columellar fold; it appears advisable to retain this 
genus. 

* SchafhfiButl (Letlea Greog. Sud-Bayerns, 1863, p. 387, PI. LXXIV, Fig. 3) notices a tormilUs, 

D’Orb., akliough 1 am unable to find the reference. I would not be surprised if tbe author wished to 
designate Acteson Uytmtilis, Montf. and confounded both names, as in the case of Ad(B<m Vibrayeana, D'Orb., 
which ho evidently quotes on the next page as “ ActaimclUi VUjrayana., D’Orb.” The species above refcired 
to is^quoted from the same beds as Pyram. camtlicvlata, D’Orb., and would be therefore a cretaceous fossil, but 
l^cim a&aid the one determination is quite as little to bo depended on as the other. 

’ . 2 w 
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6. Tiirhonilla,* Leach, 1826 ( ? 1819) (H. and A. Adame* Gten. I, 230). — It is 
known that, when Risso first introduced the name Turbonilla of Leach, he described 
under it species with and without a columellar fold. Several conchologists,. and 
among them Deshayes in his last edition of the Paris fossils, retain the genus in the 
same sense as Risso, others have proposed distinctions in various ways. The name 
Turbonilla was consequently ajiplied to species with a fold, while others without the 
same have been referred to Cheniniizia of D’Orbigny. Again, the names Turbonilla ° 
and Chemnitzia were considered as identical by Gray, Deshayes and others and this 
once admit ted, another time the other name is allowed to have priority. In many 
works on recent conchology the name Turbonilla was reserved for the non-plieated 
species only, and the confusion would be probably cleared up in the easiest way, if 
the genus was retained in the sense as introduced by H. and A. Adams in their 
Genera. Chemnilzia as subsequently conunented on by D’Orbigny (in his Pal. fran9. 
teiT. jur.) must be kept thoroughly distinct. The name was founded first upon a pli- 
cated Turbonilla, for which A. Adams proposes now the name Elum ; there is tln?re- 
fore, strictly speaking, no reason Avhatever to regard Turbonilla and Chemmlzia as 
identical. IVe shall speak subsequently of the latter genus in the family Euliuiom. 

0. Eulimella, Porb(is, 1816 (II. and A. Adams, G(‘n. I, p. 233). — ^Aceording to 
the aceount given of the animal, this genus, like Turbonilla itself, eannot be excluded 
from the family 'Pyuamidellid^. The whorls have in fact the typicnl squarish 
shaiie, with flattened, not 2 )rodu(;od basis, “as is invariably the ease in Chemnilzia. 

6«. (Aciciilina) Deshayes, 1801 (Paris foss., 2nd (‘dit., Vol. II, p. 530). By 
this name have been eallcd a few eocene species which dilfcr from Eulimella by. a 
greater convexity and perhaps a larger number of whorls. The (Aciculina) 
cmarginala, Desh. (loe. cit. j). 533, PI. XXV, Pigs. 25 — 27, not 20 — 28) is a Chillia, 
and the other species may be regarded as transitional forms to those smooth species 
of the CEiamiorswyE, w hich H. and A. Adams (?alled Alaba. 

Of all these generic forms noted under numbers 3— G not a single species has 
yet been fully ascertained to occur in cretaceous strata, although a large number of 
si)Ocies are known from the eocene and neogeno beds. It is, however, very probable 
that when more attention has been paid to those little shells, they will not bo found 
wanting in the mezozoic formations. Tlie only cretaceous species of Odostomia 
will be described subsequently from our South Indian cretaceous deposits. The cre- 
taceous Turbonilla}, described by Conrad (Journ. Acad. Nat. Sc. Plul. iv) are referred 
by Gabb in his ‘ Synopsis of creta(!eous fossils’ to Chemnilzia, which appears in 
general correct, but a few species like Turb. SpiUmani arc undoubtedly more allied 
to Turbonilla than to Chemnilzia, * 

* Dunlccria, Carpenter, 1858 (H. and A. Adams’ Gen. II, p. 622) lias been proposed as a Bub-genns for cer- 
tain forma of Turhmiilh with iuraid atid cancellated whorls, but it is considered })y A. Adams an more allied to 
Aclis and we shall notice it, therefore, in the Eutjmidae^ The species are mostly from Mazatlan. ^ 

t This name has been alreac^, in 1853, used by H. and A. Adams (vide Gen. I, p. 121) as a sub-genus of 
Kaaaa. • 
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7. Nov. gen. — Tyramidella imoluta, Muller (Petref. Aacli. Kireicleform. II, 
1851, p. 9, PI. Ill, Fig. 10) is rightly quoted by Pictet as a doubtful species. The 
author says that it is based upon a complete specimen, although the figure does not 
show this. I am not acquainted with any Fyramidella or Obcliscus which have the 
spiral striation or rather ribbing so distinct as this speedes, and if it really belongs 
to this fatnily — for Dr. Muller does not mention any columellar plaits — it could in 
conjunction with two species, described by D’Orhigny as Nerinea Marrotiam^ 
and perigordina (Pal, fran 9 . cr6t. II, PI. 163 bis.), probably be conveniently 
separated into a distinct genus. A closely related Ibnn among living shells 
would bo perhaps Footigiella, Reeve, which has, however, a distinct recurved canal 
and a somewhat expanded outer lip, for which wjason it has been transferred to the 
CEntTiiiiDJE. Tlie forms called by A. Admns Seila are also spirally striated, but 
have no columellar plaits, and have been therefore placed in the Ceuitiuopi^ibje. 

8. liiena, — ^Mathcron proposed (Bull. Soc. Geol. Xtll, p. 493) this genus for a 
species subsequently desciibcd and figured by D’Orbigny as Nerinea Cahnncliana 
(Pal. franq, terr. jur. II, p. 99, PI. 255, Fig. 1, and PI. 25(5), and I believe the 
genus ought to be restricted to forms like tliis species only. The characteristics 
can be put thus : — 

Shell omlely elongated, with longer or shorter mheouical api re ; last volution orate 
or cylindrical, anteriorly can rex and posteriorly partly enr eloping the precious 
whorls ; aperture prolonged , narrowly eofttpressed, ororo/d icith folds on the inner 
lip, and nsually one fold about the middle portion of the outer lip, anteriorly with a 
narrow and slightly prolonged, caifal, producing a sharp edge on the termination 
of the hollow colmuella, and being continuous and distinctly traceable on the basis 
of the last volutian. 

The surface of these shells is usually smooth or transversally ribbed. The 
columella, which appears to be invariably hollowed out, is usually provided with 
only two folds and the outer lip with one, although the latter secerns to be often pre- 
sent only during a certain stage of life. We may quote a few of the principal spcicies, 
to which we would ^.'strict Matheron’s name; Itieria (Nerinea) Cahaneliana, 
Moreana, fusifomiis, Clymene, pupoides and 3fos(e, described by D’Orbigny in Pal. 
fran 5 , terr. jur. II ; Ner. iormttella, Buvignicr ; perhaps the Ner. Staszyeii, Zeu- 
schner, sp. (Sitzungsb. Akad. WTcn, 1855, Vol. XVI, p. 350); farther the cretaceous 
species, Nerinea cyallms, Meriaui, rostrata, Pictet ct Campichc in Mater, p. 1., Pal. 
Suisse, scr. Ill; Ner. Bauga, D’Orb; Itieria ahbreviata, Phil. sp. (Sitz. Akad. 
Wien, LII, 1865 ; Revision of the Gosau Gastropoda, p. 41) and some others. 

The principal differences of this genus from Nerinea lie in the ovate form of 
the last volution and in the form of the anterior termination of the aperture. 
These two characters agree perfectly with Obeliscns, and if there were numerous 
short wmall folds on the inner side of the outer lip, as they arc usually exhibitetl 
* in the living Obeliscus, there would be absolutely no possibility of distiuguisliing 
those fossil species from the last named genus. 
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I am not awaro whether the forms, which I have quoted as liknay possess a 
sutural band like Nerinea proper ; none of the figures show it distinctly. I am 
quite at a loss for the present where to place the two Jurassic species, Nerinea 
MaudeUlohiy Bronn, and N. gradata^ D’Orb. If they do not, however, possess a sutu- 
ral band, I do not think that they can be rightly excluded from the genus Ilieria. 
Matlicron instituted his genus, as I have already mentioned, only for the oiie species, 
Ner. Cahanetiana ; but if we compare with this, for instance, the Ner. pupoideSf 
it becomes evident that there is apparently no other important distinction between 
those two, than that the latter has one additional plait on the inner lip. Wo know, 
however, from species like Itieria ahhrcviaia and others that this second fold is like 
the one on the outer lip, sometimes present, and in other cases wanting. In some 
other species there seem to be three plaits present, as in typical Ohelisctis ; we can- 
not therefore give the existence and number of these plaits an absolute generic 
value, although they always may help us in characterizing species. 

A second character, to which M. Matheron has drawn attention, is the abbre- 
viation of the spire. This appears to me of fai* less importance. I have had a good 
deal of experience in collecting large suites of Nerinea: aud Aeta:onella>^ and my im- 
pression is, that both these genera were piincipally inhabitants of shallow beaches 
between high and low water-mark, and that they often lived on stony gromid or on 
coral reefs as the recent Oheliscm usually do. It is not often the case that a shell, 
which is to a great extent almost involute* in the fii’st stage of growth, becomes 
afterwards merely turreted, and this apparently turreted form is only produced by 
an erosion of the posterior margins of each 'whorl. Much more frequently it 
happens that the spire of the large shell is more or less eroded on the stony 
ground on which it lived, or before it had been finally imbeddetd in the rock. In 
some specimens this occurs probably during the young state of age, in others later, 
and again in some, wliieh live in favorable and sheltered places, perhaps never, 
or to a much smaller degree. I do not know whether I am quite correct in 
these statements, but they have been derived from actual and jiractical observa- 
tions. I may refer hero to a few figures of Itieria abbrevkda in the ‘ Jahrbuch Gcol. 
Rcichs-Anstalt’, Wien, Vol. XIII, page 48, which species and the few described by 
Pictet are the only cretaceous forms apparently belonging to Ilieria proper. 

All these observations induce us to extend Matheron’s name to forms with a coni- 
cal or even turreted siure. It is due to Pictet and Campiche, that they have again intro- 
duced the name Itieria into the literature of fossil Mollusca, for D’Orbigny seems to 
ignore the genus altogether Avhen speaking of his Ner. Qahanetiamy although it was 
certainly not unknown to him when* he claimed the priority of his Acteem, The 
authors of the Materiaux pour la Paldontologie Suisse, 3rae. ser., add to Matheron’s 
species two other somewhat different forms, which wo would be rather inclined to 
separate under the following designation of • 
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9. — Itruvia, Stoliczka, 1867. 

Testa ovata, sev> conica, spira pins minusve elevata aut cAhreviata; nltma 
anfractn maximOt mjlato ; apertwra lateraliter rmlto angustata, cmtice canalieulataf 
postice acnmmata ; columella solida, tortuosa, wni- sen hi-plicata ; (lahro intns eden- 
tnlo; superficie testce lamgataj. 

We deduce fhcse somewhat incomplete characteristics from the five species 
which are at present known, namely, — 

1. Itruvia (Pyramidella) canaliculata, D’Orb., Pal. Fran^. terr. cret. II, p, lOI*, PI. 164-, 

Figs. 3 — (5. 

2. „ fPyramidella) carinaia, Reuss, Bbhm. Kreidef, II, 1847, p. 110, PI. XLIV, 

Figs. 6 and 7). (Pyr.) mbcariuaia, D’Orb., Prod. vol. II, p. 191. 

3. „ (Uie-iia) tmncata, Piet, et Camp. Mat. p. 1, Pal. Suiss. 3me. ser., p. 218> 

PI. LXIII, Figs. 1—4. 

4. „ (Ttleria) wmhoaata, Piet, et Camp. ibid. p. 220, PI. LXIII, Fig. 5. 

a. „ globoides, Stol., a new species, described in the following pages, and figured 

PI. XIV, Fig. 1. 

We unite also under the name Itruvia forms, which differ considerably in 
the height of the spire ; this being in the two first named species produced, and 
almost turreted, in IL globoides short, and in the two described by Pictet scarcely 
elevated at all. These are therefore exactly similar changes, to those wo have already 
noticed in Itieria. The reason, however, that we have separated the above named 
forms from Itieria lies principally in^ the formation of the columella and that of 
the anterior t^anal. The columella is always solid, twisted, and causes the pre- 
sejice of a short produced and slightly recurved anterior canal on the aperture, 
while in Itieria the aperture is itself more produced, without forming a regular 
canal. Certainly this must be connected with some distinctions in the animals. The 
differences arc, I am well aware, not absolutely sharp, just as they are not in scarcely 
any other genera, and transitions could or may bo in time traced ; but the distinc- 
tions arc in any case quite as truly serviceable as those proposed between Tyrami- 
delta and Obcliscus, perhaps even still greater. 

In Itruvia truncata, Piet, and Camp., two columellar plaits arc known ; all the 
other four species have only one plait, and in all cases they arc placed anteriorly 
and are thus strictly columellar. No folds have been as yet observed on the outer 
lip in any of the five species, which all present a smooth surface on the exterior of 
the shell. The ventricose form of the last volution and the presence of a distinct 
nj i nnl are equally important distinctions between Itruvia and Symola, 

10. Nerinea, Defrance, 1826. 

Testa turrita, perlonga, anfractibus mimerosissimis, plus mitmsve applanatis 
copiposita; ultimo ad peripherkm basalem angulato, antice dbrupte temiinanti; 
‘apertura angulari, antice sub-canaliculata ; columella plerumque solida; f— ? inter- 
dA.vm excavata) labio seepe tri-, lahro intus hi-plicatO", ejusque peristomate S-formi 
smuato ; m anjractdms omnmis fascia distincta, lineis minutissimis insinuatis omata, 
postice infra swturam posita est. 
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With these characteristics we would restrict the name Nerima to the much 
elongated and turreted shells, which have the last volution built in a perfectly sym- 
metrical way to all the other whorls, so as not to exceed them considerably in size 
and form. It is angulated at the basal periphery, and terminates abruptly in a short, 
anterior canal. Each whorl has below the suture a narrow band, formed' of solid 
shell-mass, on which, however, in cases of good preservation, fiiH insinuated lines 
of growth are traceable. This band, of which we shall always speak as the “ su- 
tural band,” recalls, according to D’Orbigny, the somewhat similar form in 
Plewrotomaria. I have never had an opportunity of observing any Nermea with 
perfectly preserved aperture, and cannot therefore say whether there is a posterior 
emargination present or not ; if it is, as no doubt would appear very probable, it can be 
only small, for I did not observe it in nearly perfect specimens of Ner. BucM and 
nobilis. I have also not been able to get very distinct sections of the shell, but it seems 
to me that the shell-mass which constitutes this sutural band is rather more in con- 
nection with the thickening of the inner than with that of the outer lip. Delow the 
suture the striae of growth arc always curved in an S-form, depending upon a simi- 
lar curve of the margin of the outer lip. 

There are usually three or four folds present on the inner and two on the outer 
lip. Of the former, two arc, strictly speaking, placed on the columella, the anterior 
stronger than the posterior, and two in a tjimilar position on the inner lip, which 
forms the top of the angular aperture. I have consequently called them in my for- 
mer notes on Ncrinca the top-folds {vide Sitzungsb. Akad. Wien, 18C5, LII, Revi,- 
sion etc. p. 25) ; they might perhaps be bettor called posterior folds. But it is 
Scarcely necessary to make always these subordinate verbal distinctions, unless a 
special importance is attached to them. If ligures of specimens be not given, 
lengthened descriptions and explanations cannot he avoided. Of the two columcUar 
plaits the posterior is, although nearly always smaller, generally present, but it dis- 
appears often sooner towards the aperture, than the other plaits. Still in process 
of growth all the plaits in the interior of the whorls become usually thicker and 
often fill up the space perfectly. In consequence of this the uppermost whorls be- 
come often easily corroded, having been placed out of connection with the organism 
of the animal. 

The columella is usually solid or only fissured on the last whorl ; seldom it is 
hollowed out in its entire length as in the Jurassic Nerbiea grandis and dilatata^ 
D’Orb., but it is always distinctly twisted. 

10 a. By far the larger number of the Nerinets with a hollow columella 
ajHi cretaceous ; they are mostly smooth shells, with angular whorls contracted in 
the middle, and three plaits in the aperture, one columellar, one posterior plait, and 
one on the outer lip. It is possible that in these forms another small group of 
Nerinem may be distinguished, but I am quite unable to come to any certain con-* 
elusion, as I have nothing but mere figures to compare, and these refer often to 
oasts c)f shells only. The doubtful Pyramidellasagittata, Sharpe, (Qtiar. Jour. Geoh 
Soc. \1, 1850, p’ 193, PI. XX, Pig. 8) belongs evidently to this group. 
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10 b. One of the oldest forms of Nerimce is the N. prisca. Homes (Donksch. 
Akad. Wien 1866, XII, part II, p. 27, PI. I, Pig. 4) from the Alpine Trias of Lower- 
Styrja. It must, however, he remarked that the columella and the disposition of 
the folds differs remarkably from the typical Nerinece, as above characterized 
It has also no plait on the outer lip, and if the columella was straight, there may 
have Ijeen on the aperture itself only some cmargination (if any) like a notch, 
notch similar to what is to he found in JBullia and other HucctNrvjB. In such 
a case I rather believe it more correct that the species ought to be gcnerically 
separated. 

I do not know whether any of the six species of Nerinea;, described by Stoppani 
from the upper Trias (vide Pal. Lomb. scr. I, Petrificutions d’Esiuo, 1858-00, 
p. 35-37) belong at all to this group of shells. None of them has colunicllar folds 
like other NcrkwaHt and some of the species look much more like ChemnilzUt, 
Holopella, etc. There arc scarcely any species of Ncrima! known from the Lias, 
but typical forms occur already in the lowest beds of the Dogger ; they are most 
abundant in the Malm or Upper Jura, and decrease gradually in the cretaceous 
period. Piertet and Campiehe (Mat. p. 1. Pal. Suisse, ser. Ill) enumerate nearly 80 
species of Nerkiea from the cretaceous beds. The North of Europe and America 
are remarkably poorly represented, and by far the largest number is known from 
the Alps and the Mediterranean circle. ,It would appear, that they were all chiefly 
inhabitants of southern regions, equally as the living Pyramidellid^e are. We 
^liall notice three species, all belongijig to the Ootatoor group of the Tricliinopoly 
cretaceous deposits. Ner. incavala, Broun, is identical with the European species ; 
Ner. Blanfordiam is new, and a third species remains uncertain for the present as 
to its characters. 

Of tertiary species two have, I think, been noticed, the Ner. supracretacea, 
Bellardi, (Mem. Soc. Gdtil. Prance, scr. II, vol. IV, p. 209, PI. XII, Pig. 6) from 
the nummulitic beds near Nice, and the Ner. serapidis, Bellardi (Bull. Soc. Gcol. 
Prance, ser. II, ^ol. VIII, p. 201) from nummulitic bods of Egypt. Of the latter 
I have not been able to procure more than the mere name, but the first has, judging 
from the figured section, all the appearance of a true Nerinea. It is evident that 
the specimens had all the shell surfatse worn oil, and that consequently the plication 
on the outer lip is not marked. It would not bo very surprising if the specimen had 
got into the nummulitic beds from some adjacent cretaceous strata. 

11. Criptoplocm. Pictet, ct Campiehe (Mater, p. 1. Pal, Suisse, 3mc. scr. p. 257). 

Cryp. testa coniea sen pyramidali, anfractilms minierosu composite, late mahili- 
cata ; .apertwra qtmdramgulari, antice mh-effma, postice unipUcata; labro edentulo. 

The larger number of species belonging to this genus arc smooth, except the 
Cryptqplocus moniliferus, D’Orb., sp., which as regards ornamentation certainly 
very closely resembles the Nerineee. None of the species are known to have a sutural 
'band, but so far as the shell has been observed in. good preservation, it exhibits 
similarly curved strijc of growth, as invariably occur in Nerineee. The aperture is 
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anf?ular, and so far as can be seen from the direction of the striae very slightly 
produced in front. There is a true umbilicus present, and the inner lip is reduced 
to a small posterior portion attached to the previous volution and provided with a 
single fold. Such great differences as these in the formation of the shell certainly 
necessitate the proposition of a new genus, as has been done by Pictet and Cam- 
piche ; the authors equally express their opinion as to the relation of this 'genus 
with NerineaB. 

The present known species of Cryptoplocus are the following : — 

Jurassic, 

C. depressuSf Voltz. (Bronns^ Jahrh. 1836, p. 649, PI. VI, Fig. 17), Peters, in his able paper on 
the Nerinea of the upper Jura (Sitzungsb. Akad. Wien, 1865, vol. XVI, p. 362), draws attention 
to the discrepancy between Bronns^ figure and description, and that of D^Orbigny, described 
under the same name and figure (PL 259) as Ner. mMlicata (? Voltz.) D^Orbigny. If we had to 
judge from mere figures, certainly the convexity of the whorls in the latter and the difierenee in 
form and position of the fold would indicate another species, which could remain, 

1 a, under the name Cryp. umbilicaitts, although it would not be very characteristic. I do 
not think, however, that Bronn^s figure is qiiii^e so safe as to guarantee this alteration. All these 
shells, as I have already noticed, erode very much even during life-time, and convex as well as 
concave whorls of Nerincm appear often as quite flat. 

1 i. Zicten figures (Petrf. Wurtbg. 1830, p. 48, PL XXXVI, Fig. 3) a species from the coral- 
rag of Natthcim as Nerinea terelra. It is evidently a true Crypioplocus allied in form, but much 
thinner than any known specimens of C. depressus ; the whorls are slightly concave, and the sutural 
angle about 16 degrees. 

1 c. Goldfuss (Petref. Germ. Ill, p. 40, PL 175, ‘Fig. 7) figures another very similar form, 
as N. subpyrdmidalis, Miinst, which agrees very much with the original N, depressa of Voltz. The 
Nerin. depreasay Voltz of Zeuschner (in Haidingcr^s Abhandlg. 1850, 111, p. 137, PL XVI) could 
probably be added to this series, but it differs markedly from the others by its sutural swellings. 

Cluenstedt (Jura p. 765) is of opinion that most of these forms arc identical, and he may be 
conreci in this. For comparison only I had taken the proportions of the height to the diametral 
width of one whorl in the different forms, which had been figured, and they arrange themselves 
thus— 


Ner. terchra in Zicten ... height 

„ of Bronn ... ... „ 

„ „ of Zeuschner, Fig. 2 ... „ 

j» If If Fig, 1 ... „ 

„ vmhilioata, in D’Orbigny ,,, „ 

„ mhpyrmiidalia in Goldfuss ... „ 


width (consd. as 1*00) = 0'47 

„ „ = 0'39 

„ „ = 0-38 

„ y, = 0*35 

„ „ = 0*36 

,, „ = 0*34 


With respect to these measurements we could justly separate at least two foims, the Cryp. 
lerehray Schubl. sp. and the other four under, the name of Cryp, deprmay Voltz. sp., but as other- 
wise no well preserved specimens of all these forms, which have been referred to, are as yet known, 
or have not at least been examined, it would perhaps not be advisable to fix these specific alter- 
ations at present. 

2. Cryptoplocus pyramidaliSy Miinst. sp, {Nerinea id, in Goldf. Petr. Germ. Ill, p. 45, PL 176!, 
Fig. 11; and Peters, in Sitz. Akad. Wien, 1855, XVI, p. 361, PL IV, Figs. 1—3). Pr. Peters,^ 
indentifics with this species Zeuschner^s N depressa^ but the proportions of whorls ip the latter 
^tpccies, and of coui'se of the animals respectively, agree rather with the Ner, depressa. 
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Tliese proportions arc as follows 

Cnyj), pyramiddlis, Ner, in Goldfuss. height : diametral width of a whorl (consd. as 1*00) = 0*28 
M j» >1 Peter’s Fig. 1 „ „ „ ,, 0-2S 

»> a » Fig. .S „ „ „ „ = 0'2J» 

This shows clearly the difference between the measurements of Zeuschner^s figures, quoted 
above.^ The present species had been first referred by Miinstcu* to the cretaceous deposits of tlie 
Gosau ; its true Jurassic position was, however, afterwards recognised through Di\ Pctei^s 
researches. 

3. Ciyploplocns comeus^ Stoliezka, 18G7 fNennea subpyramtdalis, in DDrbigny^s Pal. franc, 
terr. jiir. IT, PI. 279). There can be no question as to the distinction of tliis species from Mihisler^s 
C. svJjpyramidalis and Peters very properly remarks, that he is astonished how DDrbigny could 
identify both. Quenstedt also says that he never met among specimens of N, depresaa and siibpy^ 
nimidalts any such form as had been figured by DDrbigny. 

Height : diametral width (consd. as 1*00) of one whorl according to DDrbigny^s figure... 0*19 

Creiaceovs ; 

Crypt, hrevisy DDrb. sp. Pal. fran^. terr. cret. II. p. 92, PI. 102, Figs. r3 and 4. 

5. „ mouilifery DDrb. sp., ibid. p. 95, PL 1G3, Figs. 4 — 6. 

0. „ Sanctre-CruciSy Piet, et Camp. Mat. p. 1. Pal. Suisse, 3mo. ser., p. 2t)(), PI. 69, Fig. 6. 

7. „ annulatuSy Sharpe, sji. Quar. Jour. Geol. Soc. Lond. 1850, VI, p. 1 12, PI. XI 11, Fig. 1. 

'fhe whorls of this last named species are somewhat concave ; Sharpe says, however, distinctive 
one fold in the interior, on the top of the whoj;!, curving oulwards.^^ 

Wc (?aiinot concdiido these notes on Cryi^tojUacus witlioiit referring to a few 
verv similar forms. « 

riette desevibed in tlic XIT. volume of the Bull. Soc. Gcol. de France, 2d. 
SOI*. }). lll-l, PI. XXXI, Figs. 5-8, a Ncriuea patella, which aj^rees in the Ibmi of 
the sludl perfectly with Cryptoplocus, hut has one fold (tooth ?) on the outer lip. 

D’Orbigny (Pal. franc;, ten*, jur. II, PL 305, Figs. G-O) figured a Trochus mono- 
plieus, which is transfciTcd hy Eug. Bcslongchamps to Niso (vide Bidl. Soc. Linn. 
Norm. V, p. 125, PI. XI, Fig. 3). Certainly the species is not a Tyochns, but I do 
not think it can' be left in the same g(mus witli typical species of Him, for it 
has one distinct and strong fold on the columcllar portion ol’ the inner li[). lYe 
could quote several other examples, but it will sulfiec here to show that there ai<^ 
fossU forms of shells, which agree in every respect udth Cryptoplocns, but some of 
which have one fold on the outer lip and some on the (?olumclla. Ought these 
forms to he separated as distinct genei’a, or ought the ehavaett?ristics of Crtiploplociie 
to he extend(;d to include them hy allowing a change in the place ol‘ the fold P This 
is a point which cannot he properly decided without a close comparison of respect- 
ive well presented shells, and without knowing the physiological and morphological 
importance of that fold in at least one closely allied genus. ’We. need scarcely 
remark that Cryploplocus has its nearest ally, as to the form of the shell, in Niso, 
and if some species (as, for instance, C. nionilifer) did not exhibit a structure 
'of the shell so remarkably similar to that of iVmMea.and others, we could place it 
among the Eulimidje ; or perhaps more correctly place Nino and the allied genera 
hero, instead of in the last named family. This only show's the close relationship 
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of the BuLimDM with the Ftramidellilm, and our separation may be justly 
considered a forcible one. There is some drawback to every attempt at classifi. 
cation ; nothing will fit properly in the frame we try to make for nature ! 

Several propositions have been previously made as to the division of the 
jVm»ic<einto several genera, but wo arc certain that none based upon a single 
character, like that of Sharpe on the number of folds, can be successful. We do 
not pretend that we have obtained success with our present proposition, but wo 
trust it will he found a step further on towards the solution of the problem. Wo 
believe that only a division, wliich is based upon the total form of the shell, but 
which must at the same time pay strict attention to all the other characters, as, 
for instance, the number and position of folds, length of the anterior canal, 
ornamentation, etc., can finally succeed. 

XLIII. ODOSTOMIA, Fleming, 1848. 

(Vide p. 173.) 

1.— OnOSTOMIA ANTIQUA, StoUczM, PL XXI, Pig. 6. 

Odost. testa conica, soUdula, spira aciminata ; mifraciibus C — G, Uevigatis 
otqne politis, convexiusciilis, regnlariter crescentibus ; ultimo subinflato, ad periphe- 
rlam rotimdato ; bad in adtiUis specimmdms spiraliter sulcata ; apertura omta, plica 
colnmellari sub-anlica, oblique toria. 

Spiral angle 45° — 50° ; sntui*al angle G“— 8". 

The slightly convex and regularly increasing volutions ai^pear to bo specially* 
characteristic for this cretaceous form. Young specimens are perfectly smooth ; 
more fully grown have th<‘- basis of the last whorl spirally sulcated. The number of 
whorls of the species is somewhat larger than in many other Odoslo^nice and may 
bo said to form a transition to Syrnola, which is, however, still more elongated and 
more like Obeliscus. 

IjQcalUy. — Garudamungalum, in a blueish calcareous sandstone; rare. 

Formation. — Triehinopoly group. 

XLIV. ITEUVIA, Stoliezha, 18G7. 

(Vide page 177.) 

1.— Itruvia globoides, stoliezka, PI. XIV, Pig. 1. 

Tt. testa ovato conica, Icenigata, spira brem ; anfractibus gradatis; ultimo maximo, 
subcylindrico ; apertura ovali, postice angustata ; columella antice umiplicata. 

Spiral angle 78" — 82°. 

A smooth, ovate shell, with a short spire composed of numerous volutions, 
which tciminatc abruptly at the suture. The last whorl is subcylindrical, witS 
slightly convex outer periphjery, more than twice as high as the spire, and 
anteriorly abruptly contracted. The aperture is ovate, posteriorly narrower, and 
anteriorly with one columeUar fold. 
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When the callosity of the inner lip has been removed, there appear on such 
imperfect specimens sonje spiral striaj or plaits, wliich have also been noticed by 
Prof. Pictet in It. truncata (loc. cit., Pig. 4J). Another point worthy of notice 
is, that the inner space of the whorls becomes posteriorly naiTOwer or perfectly 
filled up^ with shell-mass during the process of growth of the animal, and the 
consequent increase of whorls. This is the reason that the section of the aperture 
is so much smaller in imperfect specimens, than is the real aperture in perfect shells. 
Exactly the same thing can be very often observed in Aclasonella (vide same Plate, 
Pig. 10). 

Locality . — Comparapolliam in the Trichrnopoly District ; a rare shell. 

formation. — ^Arrialoor group. 

XLV. NERINEA, LefnincCt 1825. 

(Vide p. 177.) 

1. Nehikea incavata, Bronn, PI. XIV, Pig. 2. 

1830. Ncrima incavata, Bronn, Talirl)., p. 553, PI. VI, Fit?. 22. 

]843. N. inravata ot cinctai Munst. Golf. Peti'of. Germ. Ill, p. 45, PI. 177, Fii^. 1; and PI. 17G, Fij^. 12. 

1852. K mdem, Zelccli, Abhandlimgen der Geol. Reiclis-Anst. Wien, vol. I, pt. II, p. 36. 

1853. N, eadem, Reiiss, Sitzungsb. Akad. Wien, vol. XI, p. 891. 

1805. N, iticavata, Bronn ; Stoliezka, ibid, vol* LII; Revision der Gosau-Gast., p. 31. 

• 

N. tesla sttbcyliudrica, j^erlonga; anfractibus rectangiilaribtis, ad medium ex- 
cavatis, in junioribm ad suturam aujeriorem crenuluUs, in udultioribus noiimiiiqiiain 
panlo tumescentibus, heoigalis; fascia snturali migusla; apcrtnra angulala, sex 
plicis ineequalibus inslnicla; diiabus in columella soUdapositis, diiabus in labio posteriwi 
atque duabus in labro ; plica anieriovi semper multo forliorc quam posierien'i ; canali 
bred, recurvo. 

Height of one wboii : its width (considered as VOO) 0-39 — O' lO. 

The shell begins its growth with an angle of from 15 — 20 degrees. After some 
time, when the number of whorls increased to about 10 — 15, the angle decreases 
to 10 degrees, and still farther on the shell b(!Comes almost cylindrical. The total 
number of whorls is in larger specimens 50 — CO. All of them arc concave about the 
middle, and when young, the anterior margin along the suture is often crenulated ; 
older specimens have the whorls quite smooth, only with S-form curved stria) of 
growth, perceptible below the narrow sutural band. 

The aperture is rectangvdar with six folds, two respectively on the, solid colum- 
ella, the posterior portion of the inner lip and the outer lij) ; the anterior or lower 
fold ’is in each case much stronger than the posterior or upper. In (iascs where the 
aperture is preserved, aU the folds, except the anterior columcllar, are seen to have 
become obsolete. 

, This species was first described by Bronn, from Transylvanian specimens, of 
which some years ago Mr. Stur, of the Austrian Gcfol. Institute', collected a very 
fine series. On account of these materials, I have pronounced Munster’s cincta 
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as identical with the previous species (vide Jalnrb. Geol. Reichs-Anst. 1863, vol. XIII, 
p, 50). Munster described his AT. ciucia from the Gosau, but I never met witli 
it, nor have I seen anywhere a specimen which had been collected in these Alpine 
cretaceous deposits, although there is no reason to assign, why it ought not to 
occur, for several of the fossils from Transylvania and the Aljjs are identical. The 
spticics has been lately found in the cretaceous deposits of Lowenburg in Germany. 
Our South In(h’an specimens agree perfectly with those from Transylvania, which 
I had compared. 

In my paper, quoted above, I have also drawn Jittcntion to the similarity of 
iV. Coniiuhrica, which had Imjcu described by Sliarpe from Portugal. What 
Schafha5utl (Loth. Geog. Sud-Bayerns 1863, p. 389), PI. LXV d, Fig. 2) describes 
and figures as N. cimla, Mlinst., along with most of the other determinations of 
this author, must lii“st be a littl(5 blitter ascertaiiHid before it bo admitted. 

LocaVilij. — From a conglomeratic coarse sandstone of the ncighbourhootl of 
Parully in tlic Trichinopoly District; rare. 

Formation . — Ool atoor group. 

2. Nerink.v Blanfoiidtana, Stolicxl-a, PI. XIV, Figs. 4-6. 

Acr. tesla turrila ; uufractihus medio cxcavatis Iccvigulisque, marginc antevhjri 
semper tumescente atqne tifhercnlolo, poslcrlo^'i ad fasciam snlnralem inUrdnm Ucci- 
gaio, iulerdnm suthtaticrculalo ; eolmnelkt, lahio aUjne tabro hiplicatis, pUcis aulermu- 
bus semper cretssioribus ; plica posteriori in hibio scepe obsolcta. 

Sjiinil 2(f — 25°; sutural angle .*1° — 5°. 

Height of cue wliorl : its width (considered as 1*00) 0*30 — 0'3G 

The dilTcrcncc in the proportions of the whorl and the greater spiral angle 
distinguish this species easily from the N. incavaia, even when the preservation of 
the specimens is not very good. The sutural band is always very narrow, sometimes 
scarcely traceable. The posterior margin of each whorl is cither smooth (vide Fig. 4, 
a vciy much worn specimen from a coral limestone), or, where the surface of the 
shell is better preserved, ornamented with large tubercles ; the middle portion is 
concave and smooth (vide Fig. 5) ; the lower margin always somewhat enlarged and 
tubcrculatcd. The columella is solid, and has like the posterior portions of the inner 
and of the outer lip each two folds, the upper or posterior ones being in each case 
much thiuner and becoming often obsolete near the apertiire. 

This species resembles, as regards form and the changes in ornamentation, very 
much the Nerinea JBuchii, Kefst. sp. from the Alpine Gos.au formation (vide Abhand. 
Geol. Reichs-Anst. Wien, 1852, Vol. I. pt. II, p. 31, and Sitzungsb. Akad. Wien, 
1865, Vol. LII, Revision, etc., p. 27). The European species dillers by its usimlly 
hollow columella, even or much less concave whorls, and in having above the anterior 
1 ubcrculatcd margin of each whorl a deeply impressed line, interrupted by the pro- 
longation of each tubercle. This latter character is additional for N. JSuchii, and 
has not been, 1 believe, previously noticed. 
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liocalitiea. — "W. N. W. of Moraviatoor; common in coral limestone (vide 
n. Blanford’s Report in Mom. Geol. Surv. India, Vol. IV, pt. I, p. 90), but rare in 
the conglomeratic sandstone near ParuUy in the Trichinopoly District. 

Formation. — Ootatoor group. 

3. Nerinea, sp.' PI. XIV, Fig. 7. 

Two oast specimens have been found of this species, one in the calcareous 
sandstones near Moraviatoor, and one in tlie limestones near Odium. It is remark- 
ably conical and short, not so cylindrical as other Neriiie<e. The section of the 
whorls exhibits two eolumellar folds, and two on the outer lip, of which, however, 
rather exceptionally, each posterior one is almost stronger than the lower. The pos- 
terior portion of the inner lip has only one strong fold. Towards the aperture there 
arc on the anterior portion of the outer lip some distant impressions of three-toothed 
varices noticeable. By these varices the inner spaces of the aperture must have 
been made still narrower than would have resulted from the thickening of the other 
folds. No trace of the surface of the shell has been as yet found preserved. I am 
not acquainted with any exactly similar species, and my present object in figuring 
the incomplete spc(;imcn is only to draw attention to this interesting form. 

Formation. — Ootatoor group. 

XIX. Family— CEEITIIIOFSIFJE. 

{ri(h' Adams’ Oencra \, p. 239; Gray’s Guide, 1857, p. 56.) 

When we compare the animals of this family with those of the Fykamio-elliom 
and the shells with those of tlui CiiniTmivM there could be no b(;tter idsice assigned to 
it. Gray acknowledges the first relationship, but H. and A. Adams place the family 

altogether out of connection with any of these two. L. Reeve — Conch. Icon savs 

that, the shells of Cerithiopsis arc not to be distinguished from those of Cerithiiim, and 
he does not consequently accept the first genus at all. This we certainly believe to be 
a little exaggeration. There ai-e many particulars in the structure of the shell of 
Cerithiopsis to be noticed which appear to be characteristic for it, although much 
dependence is scarcely to be placed iqron the form of the shell in general. Where, 
however, such marked distinctions haA^e been A'orified, as those which arc known to 
exist between the animals of Cerithiopsis* and Cerithium, and where the respective 
shells are avcU known, it is certainly, at least with respect to these known species, 
not correct to disregard these distinctions, instead of being a little more patient and 
awaiting a more certain solution of those cases, which arc as yet doubtful. The 
family may, therefore, be retained, but it ought to stand close to the Cmrituiida:. 

. It Avill be easily understood if there arc already such gi-cat diflieulties experi- 
enced in the determination of the recent shells, that the determination of fossil species 
must be much more doubtful. That forms of Cci'khiopsis, resembling extremely 

^ And the sub-goncric forms Dtala, Heilu (Aim. Mug. Nat. Hist. 18G1, p. 131) and probably some others. 
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those of the recent Cerithia, did exist in former times, even as far back as the 
Jurassic period, can scarcely be questioned ; but we require good materials before we 
can attempt to point out such slight differences, and even in such cases the fossil shells 
must always ho carefully compared with those of the living species as regards their 
structure. Only in this way can we arrive at something like a correct determinatiem 
of these forms. 

Prom the cretaceous deposits merely a few North American species have been 
referred to Cerithiops’is, like C. Moreauemis, Meek and Hayden (Proc. Acad. Nat. 
Sc. Phil. 1860, p. 186), and C. alternata, Gahh (Pal. Calif. 1864, 1, p. 116), but 
neither of these species is known in such a sufficient state of preservation as to war- 
rant these determinations. Exteriorly they agree with other well known Cerithiopaia. 
We have ourselves put aside a fragment of an apparent Cerithiopsis from the Arrialoor , 
sandstones near Comarapolliam. It is a small sub-cylindrical species with convex 
whorls, 8j)irally striated, and transversally obsolctely costulated. 

XX. Family— CEEITEIIDJE. 

(II. and A. Adams’ Gen. I, p. 2S3 ; CsRiTuiADji Gray’s Guide, 1857, p. 105.) 

The animals are characterized by a broadly produced annulatcd rostrum; 
usually long, subulate, tentacles with the eyes on bulgings or short pedicles at 
their outer base, and by a linear lingual nfembranc with seven scries of teeth, the 
central being single, hooked, and denticulated, the lateral decreasing in size towards 
11 le outer margins, and all of them multicuspid. The mantle margin has a distinct* 
siphonal fold or a slit in front ; the gills are composed of a single series of cylin- 
dricjil rigid plates. The foot is short, broad, and usually well adapted for sliding. 
Operculum always present, homy. 

The sltcll is turrcled, generally with an elongated spire, and in the recent specks 
covered usually with a thin, or in the flmiatile or hracMsh specks with rather a 
rough epidermis ; tJte aperture is generally channelled in front, or at least distinctly 
effuse : the outer lip often expanded, and externally varkose in adult specimens. 

Eor many years past paleontologists have drawn attention to the close 
relationsliip which exists between the shells of the CuniTmiDM and those of 
FrnAmmhLiDM, specially of Nerinea. Since the establishment of the Ceritbiopsidm 
these relations obtained a still firmer basis in consequence of the great similarity 
of the animals of Cerithiopsis with those of Pyramidella, and, even as regards the 
usually prolonged form of the shell the former genus appears to be closely con- 
nected with the latter. 

We have already, when speaking of the last two families, repeatedly referred to 
these relationships, and thus given expression to our views regarding the classifica- 
tion of the Cebitbudac. The invariable existence of a distinct siphonal fold and 
even that of a short siphon, corresponding usually with a produced anterior canal 
on the aperture, entitles this family fully to the place which we assign it at the 



OP SOUTHERN INDIA. 


187 


end of the Siphonostomata, so long as this tribe of MoUusca is retained with 
any regard to systematic value. We cannot perceive for what reason such distinct- 
ly canaliculated shells ought to be summarily transferred to the Holostomata, 
and it seems to us that this error has been habitually introduced by a mistaken identi- 
fication of the former tribe with the signification of zoofhaga, and that of the latter 
with^the PHYTOPHAGA. If this latter classification be adopted, there must be several 
and very considerable changes effected in the arrangement as proposed at the 
present. There is not, however, very much importance to be attached to either of 
these divisions. 

H. and A. Adams proposed two sub-families, csRtrmiN.K and roTAMiDiN^, the 
latter of which would form a transition to the Mmlaniid^. It is usually stated, 
that this proposition was made on aecount of the paucispiral and oval, or multispiral 
and cireular form of the operculum alone, but the mode of living of the species in 
both these divisions and the differenees of the structure dependent upon it arc far 
more important, the first being marine, the latter brackish or fluviatilc inhabitants. 
The shells of the potamidin^ exhibit consequently many minor differences in 
their structure, they have generally a shorter and loss deeply channelled anterior 
termination, a thick epidermis, etc. We fully concur with many conchologists in 
the desirability of keeping up this distinction into two or perhaps, according to 
Gray, into three families, adding the tiupsomixai. Instead of obliterating those 
results, which have been obtained after much tedious work, it would be more appro- 
priate to seek first for new facts, and to see whether these divisions could be 
made more practicable for the palaeontologist. The same might be said with regard 
to the genera and sub-genera, which have been established by different authors. We 
restrict our remarks chiefly to the marine formi only. It is true that, so long as 
we are not in the possession of well preserved fossil materials, palaeontologists 
will adhere for many years to a general name, such as Cerithium, but that mere 
name cannot continue to comprise all the great variety of forms. 

a. Suh-family — CEMITHIINM {Cerilldum, auctorum). 

There is not much known of palaeozoic forms of the crrituiinje, but the oldest 
secondary species exhibit a remarkably close relationship to Nerinea of the 
PrsAmPBLLiD^. Eor a number of these old Cerithia Piettc proposed the Tin,TYift 

I. FUmla, 1857 (Bull. Soc. Gdol. Erance, Vol. XIV, p. 656). The shells 
arc turreted, of moderate thickness, smooth or with short semi-obsolete transverse 
ribbings, a short canal, and contorted columella. The triassic species described and 
figured by Stoppani as doubtful NerinecB (see Pal. Lomb. 1 ser. PI. VII and VIII) 
or the Cerithivm Esmense of the same author (ibid, PI. XV, Pig. 11), are among others 
the oldest representatives of this genus. Piette notes several Jurassic species from 
the ‘ Bathonien’ of the Ardennes department, and others are known imm the 
German and English Jura. In the more recent deposits these forms are much more 
rarely to be met with, although we know little as yet 'about the true character of cre- 
taceous species, like Ccr, excavatvm (Piet, ct Roux; Grbs verts, PI. XXVII, Kg. 7) 
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or still less of the Gosau Itoitellaria depreaaa, Zek. (Abhand. Gteol. Reiohs-Anst. 1862, 
Vol. I, Pt. II, PI. XIII, Pig. 2). Our Cerith. detectwmy n. sp. may be another 
cretaceous form, belonging to this group. The Cerith. Casaendii and Noatradamiy 
Coquand (Etage Aptien de 1’ Espagne, 1866, PI. IV, Pigs. 14, 16, 16), are probably 
true Fibulce. 

1. a . — ^With these cliiefly smooth species there are others connected, whi6h agree 
nith them in form, but have usually a row of strong tubercles along the posterior 
suture ; the tubercles being produced by a kind of insinuation in this place on the 
outer lij). We refer here to the Jurassic Cerith. margaritifenim,, Piette, ( ? d’Arch. ; 
Bull. Soc. G6ol. Prance. 2me. ser. XIV, p. 656, PI. VI, Pigs. 1 — 3), or the cretaceous 
Cerith. hiapidimiy Zek. (Abhand. Geol. Reichs-Anst. 1862, Vol. I, Pt. II, PI. XXIV, 
Pigs. 1, 2, 6, 7), which I referred to Vertagm (Sitz. Akad. Wien, 1865, LII, Rev. 
etc. p. 110), because it has a columeUar fold, although it must be conceded, that the 
form docs not agree very much with recent species of Vertagm. We describe two 
other very similar forms from South India, namely, Cerith, Impiduhm and maugiin 
ratum, n. sp. 

The eocene Cerith. giganteum, belongs to this same group of species. 

1. h. — A. third scries of very remarkable forms of Cerithiuni are principally 
cretaceous; they arc distinguished by a remarkably striking resemblance to 
Nerineo}, great thickness of the shell, and transversally coai’scly ribbed or tuber- 
culatcd whorls. I mean under this section Species like Cerith. Maidingeri, Zekcli 
(1. c. PI. XXIV, Pigs. 3, 4, 6, 8, 9), from the Alpine Gosau-deposits, or Cerith. Stwiy 
Stoliezka (Jahrb. Geol. Reiohs-Anst. 1863, Vol. itlll, p. 50, Pig. 4), and others. 

The sole representative of all these fossil forms among recent shells appears 
to bo Cerith. leeve, Quoy and Gaim. (Voy. Astrolabe, Vol. Ill, p. 106, Atlas PI. 64, 
Figs. 1 — 3). It is astonishing to find this species placed by the; late L. Reeve 
(Conch. Icon. 1800) in Teleacopium. The author had evidently not referred to the 
original figure of the species in the Atlas of the ‘ Astrolabe’, otlierwisc he would 
liavc found in Pig. 3 a representation of a paucispiral operculum, such as he 
had occasion to observe on Mr. Hanley’s specimen. Quoy and Gaimard state, that 
they found the species at the entrance into King-George’s Sound, South Australia. 

2. EuMoma, Piette, 1866 (Bull. Soc. Geol. France, 2rae. ser. XII. Vol., 
p. 1107, and XIII Vol., p. 99, PI. II, Pigs. 8 — 11), has been proposed for a Jurassic 
turreted species with an ornamentation like the doubtful Fihulce mentioned 
in la (vide Cerith. hispidnlum n. sp.), but both the margins of the aper- 
ture are much expanded and posteriorly united by an indistinct canal. The con- 
siderable expansion of the inner lip distinguishes this form from Moatellaria, and 
the ornamentation of the shells agrees imdoubtedly better with the Ci;iiiTsiiDjEy 
on which account wo would prefer to classify this genus here. Besides the Euat. 
tuberciiloaay Piette, another Jurassic species, the Cerith. roatellaria, Buvignier (Stat.« 
d. 1. Meuse, PI. XXVII, Pigs. 7 — 9), and probably the triassic Cerith. Eonati, 
Stoppani (Pal. Lomb. 3mc. ser.’Pl; XXVIII, Pigs. 14 and 16), belong to this genus. 
We are not aware that any cretaceous species of Euatoma have been reported. 
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3. CfiHtella, Morris and Lycett, 1850 (Moll. Great Oolite, Pt. I, p. 37.)= 
TiMfer^ Piette, 1866 (Bull. Soc. G4ol. Pranco, 2d ser. XIII. VoL, p. 203), also proposed 
for a number of small Jurassic shells which resemble Acteemma in form, the last 
volution being somewhat ventricoso and largest, but terminating anteriorly with a 
short and slightly twisted canal. The whorls are either smooth or often orna- 
mented Tfith short transverse ribs, seldom spirally striated as usually in the AettBonUks. 
The name Tvh'^er must yield to that of Ceritella, the latter having piiority. No 
cretaceous species of Ceritella are as yet known, although the genus appears very^ 
numerously represented in the middle Jurassic beds. 

4). Brachytrema, Morris and Lycett, 1860 (Moll. Great Oolite, Pt. I, p. 21), 
including turbinate shells with usually convex whorls, ornamented by spiral strise 
and transverse nodulose ribs, thus approaching already more to the typical forms 
of CerUhium. The aperture terminates anteriorly with a short canal, the 
uolumella being somewhat twisted. Piette (Bull. Soc. G6ol. Prance 2nd Ser. XIIT. 
Vol., p. 597) referred some of the species belonging to this genus to Pio'purim, 
{Purp. coetellata, and oth.) which genus we would rather sec classed either with the 
TbichotropibjK, or with the LrrTonimvM. 

Of Brachytrema also no cretaceous species has been reported, but it is probable 
that some, like Cerith. Phillips}, Leym. (Mem. Soc. Gcol. Pranco, V. page 11, 
PL XVII, Pig. 12) and a few others belong to this genus. They agree at least much 
better with the Juras.sic Brachytrema, thhn with other species of Cerilhiitm, proper. 

6. Mesostoma, Deshayes, 1801, Anim. s. Vert. Poss. du has. de l^aris, 2nd edit, 
II. tom., page 410) has, wo believe, to be cliissed here, and not with the Bissow.e 
as proposed by Deshayes. It is even very doubtful whether those species, which 
have suggested the new generic name, are really different from Brachytrema ; their 
form is almost exactly the same as in many species of the last genus and only the 
fact of the transverse ribs being somewhat more numerous and less nodulose 
could form a distinction, if this can be really regarded as sueb. The shell of 
Mesostoma appears to be thinner than that of Brachytrema, and t he columella is 
stated to be hollow, but Brachytrema has also often a fissured eolunudla. 

6. Exelissa, Piette, 1861 (Bull. Soc. Gcol. Prance 2nd ser. Vol. XVIIl,, 
p. 15) : Kihertia, Morris, 1863 (Suppl. Monog. Cast. Great Oolite, etc., p. 15 
and 93). Both names have been proposed for the same species as type, the 
Cerith. strangulahmi, d’Arcb., and the genus includes a largo number of veri* 
characteristic, transversally ribbed species. D’Arehiac in his ortginal figure of 
C. strangvlatum (Mem. Soc. G<'‘ol. Pinnce. V, PI. XXXI, Pig. 1) restores the species 
as hav^g a short anterior canal, but Piette and Mon-is say, that there is no antenor 
canal present. We are sorry that we have no good specimens of the typical E-relissfe 
to compare, but the question as to the existence or non-existence of a canal does 
,ndt appear to us quite settled. We have made a few observations on a cretaceous 
species, Cerith. mmioatmi, Porb., which agrees in the ornamentation very 
much with other Jurassic Exclisste, and we find thalb in lery young specimens 
there is scarcely a trace of a canal perceptible. The margins appear united all round, 

3 a 
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and the aperture is oval or nearly circular and somewhat dissolute from the last Tohi> 
tion. In frill grown specimens the anterior canal is distinct, but it is almost tubular, 
like in Tr^horw, and communicates with the apertural space only by a very narrow 
hole. When the canal is accidentally broken away, it is very difBlcult indeed to 
resume its former existence, and the aperture then appears to have had continuous 
margins. Taking into consideration, that of all the species which have as yet been 
described as Exelmts, not one has been recorded with a really perfect aperture, 
and that nearly all of them ore known from small specimens only, it should not 
surprise us, when a short anterior, and, as I have stated, rather a tubular canal may be 
proyed to exist. It is of course merely a conjecture for the present, for we cannot 
give any decisive opinion whatever on the subject. But if there were really no 
trace of an anterior canal present in Exelma, the genus ought necessarily to be 
transferred to the Scalsmidm, with which the posteriorly united margin of the 
aperture otherwise agrees. 

There is a large variety of jurassic species of CESirmiNJB known, which will most 
probably suggest several new generic names, as for instance the many-whorled 
species resembling Turt'itella, but with a distinct anterior canal ; others with numerous 
angular whorls and somewhat of a more cylindrical shape, like some species of 
Colina, but with only a very shallow canal and expanded inner lip, similar to 
Eusionia, and others. We abstain here from any further remarks, for it is to be 
expected that all these forms will recdive proper attention at the hands of 
H. Piettc, who has undertaken the continuation of the jurassic Gastropoda in 
D’Orhigny’s * Paldontologie fran9ai8e.’ 

There is a largo number of cretaceous species, which are distinguished by 
their conical form and flattened volutions, resembling Menchm or Bankma of the 
Tsocbidjb. They have a short contorted canal and apparently a very thin outer lip. 
But as we are not in possession of any complete specimens, we are contented to direct 
attention to this g^up of Cerithium, although it is very likely that they must be 
generically distinguished from others. As typical forms we would quote Cer. oma- 
timmum, D'Orb., C. MosenaCy Buvignier, <7. Coqcmdi, Piet, et Camp. ; Cer. fertUey 
n. sp , and other similar forms. 

7. Sandberfferia, Bosquet, 1860, has been proposed for a number of tertiary, 
ovate species, which have a very broad, sliallow, but slightly prolonged oanalicu- 
lation in front. If the paucispiral operculum, to which Mr. Bosquet refers, really 
belongs to species of this genus, it can be justly retained. Deshayes (Paris foss. 
2d. edit., Vol. Ill, p. 112) is of opinion that, although belonging to a very marked 
section of Cerifhinm, the characters are not sufficient to justify a separate genus. 
If these sho^s belong to the cekitbiinje, that is, if the paucispiral operculum is a 
ircnuine one, they ought to be generically separated from Cerithivmy but if it can .be 
proved that the operculum was circular and multispiral, it would be very difficult to 
draw a line betn'een Semdbergeria and CerUhideay and perhaps Mesalia of the 
TttbritelzibjS. With regard to • Cerithidea there is only one point which deserres 
attention. Looking upon the recent species of this genus it may be seen, that the 
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anterior canal itaelf is always somewhat deepened, the columella terminating abruptly 
on it, while in Semdbergeria there is no such separate canal, and the columdla 
flattens out very gradually mto the shallow depression of the margin. A reference 
to Reeve’s^ Monograph of Cerithidea and to Deshayes’ Atlas, PI. LXXXI, Kgs. 2, 6, 
10, 18, a.oth., will make this clear enough. We have amoi\g the Indian fossils two 
species Vhich probably belong to the section Semdbergeria; Cer. anteoedena, n. sp. 
and G. cnepicam, n. sp. 

8. FaetigieUat Reeve, 1848 (H. and A. Adams, Gen. I. p. 155.), a turreted 
shell with spiral ridges, without transverse ribs, but umbilicated. 

9. CeritMum, Adanson, 1757 (H. and A. Adams’ Gen. I, p. 284). 

10. Vertagm, Klein, 1763 (ibid, p. 285). 

11. Colma, H and A. Adams, 1853 (ibid, p. 286). 


h. 8ub-/ami/y,—TRIPnOSINAS. 

Vide Tripioriaa, Gray's Guido, 1857, p. 108. 

TriphoriSt Deshayes, 1830 (Adams’ Gen. I, p. 287). — It is likely, that the 
sub’genus Ino, Hinds, would form a good generic distinction, and that a good 
number of the slender turreted Jurassic species of Cerithium belong to it. They 
would appear somewhat like not perfectiy developed species of Tnphoris, which seems 
also to be the caso with the recent shells. 

t 

b. Suh-familyj—POTAMIBIN^. 

We have already referred to some of the more prominent distinctions of this 
sub-family, and they will be found treated more in detail in any of the newer 
Manuals. The genera are numerous, but pretty well known, and have been lately 
monographed by L. Reeve in his ‘ Conchologia loonica.* It is remarkable to hear 
this conchologist often saying, that it is very difficult to specify distinctly the 
characters of one or the other genus, but, when the respective species are placed 
beside each other, they are so similarly formed that nobody would hesitate a moment 
to refer the same to one genus. It is evident, that there are stfll some characters 
to bo discovered in these shells, and that wo have not as yet succeeded in pointing 
thorn out distinctly. 

The genera usually distinguished arc: BUtimi, Fyrmellay Tympanotonm, 
FotmiideSt Fyrazus, Teleecopkmf Cerithidea^ and Lampama. 

Strictly speaking, the potamzdinm cannot bo looked upon as anything else 
than* cmsiteilvjb, which have boon transformed and changed under somewhat 
different conditions, as the influence of the medium in which they lived, etc. They 
£orm in this respect a good transition to the Mmlaniidje. It is nearly tho samo case, 
as we shall see more clearly and extensively developed in the Bissoidjs, It must 
never be lost sight of, that the poTAmnustJE could devolope themselves only where 
the necessary conditions were favorable for them. On precipitous sea^coasts, where 
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the pure marine water has free access, they are generally wanting, while at or 
near the mouths of great rivers, or in brackish swamps and lakes, they are most 
abundant. In the fossil state we have, therefore, to look for them only in deposits 
formed under similar conditions. They are not wanting either in the Vienna, or in 
the Paris and London basins, at Ronca in Yenetia, and numerous other places in 
the tertiary epoch (Cerith. Dttbom, Horn. ; Cer. margaritaceum, Brocc. ; Oer’elepam, 
Brag., and others). 

Among the secondary deposits we find the potamidhtas equally represented 
in cretaceous beds, and they have been traced with certainty also in the Wealden 
deposits. As regards the cretaceous species, I can only refer to my ‘Revision of 
the Gosau Gastropoda’ (Sitz. Akad. Wien, 1866, Vol. LII, p. 91, etc.), where I have 
attempted to prove that the largest number of the CMBirmiDJi from those deposits 
belong to the potajupinm. I have, however, nothing to add to this sub-family from 
South India. 


a. Sub-family— CERTTmiNjE. 

XLVI. CERITHIUM, Adamm, 1767. 

1. Ceeithium (Pibtila?) ditectum, Sloliczka. PI. XV, Pig. 1. 

Cer. testa acute turrita ; arfractUms circiter septenis, altis, Imvigatis, postice 
adsuturam paulo contractis, cmtice et ad mediyfm suheonvexis, varicihus uonnullis 
distemtibus atque depressis mterdum notatis; ultimo ad hoMm obtuse ac roiundate 
angulato ; apertura ocata^ postice amita, antice canali hrevi, contorto atque pwulo 
laieraliter curvo terniinata. 

Spiral angle autural angle 15'' . 

Height of last whorl : total of shell (considered as 1*00) 0*34 

Height of penultimate whorl : height of the spire (cjneidored as 1*0()) ... 0*20* 

„ „ „ „ : its width (considered as 100) , 0'68 

In the smooth surface of the shell this species agrees with the Jurassic 
Fibula, and its recent representative Cerith. lave, Q. and Gaim., which, as I have 
already remarked, is not a Telescopmm, although the columella is nearly quite as 
tortuous as in the typical Telesc. fuscum. 

The principal characters which distinguish our cretaceous species are the 
comparatively great height of the whorls as to their width and the occasional 
slight varices, which appear on the surface, being preceded by a deep furrow. 
Below the sutures all the whorls arc somewhat contracted, the rest being slightly 
convex, and the last one obtusely angulated. The aperture is ovate, considerably 
narrowed towards each cud, anteriorly terminating with a short canal, bent laterally^ 
rather than recurved. 

* li' not otherwise stated I take these proiirtioub on the back view of the shell, althoiigli the results do not very materially 
later il‘ taken on the front view, , 
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locality. — In light coloured, gritty sandstone of Karapaudy in the Trichinopoly 
district ; very rare. 

Formation. — ^Arrialoor group. 

2. Cerithiijm (Fibula ?) inaugubatum, Slolicska. PI. XV, Figs. 15, 19, 20. 

Oerith.iesta elongato-conica ; anfractibus plants, spimliter minulissime striatis, ln~ 
liratis : lira posteriori pixia suiiiram posila, lata, crassa, 12-18 luberculis in uno circnila 
ornata; liris anticis duahns multo lenuiorihus atqne minute granulosis ; ultimo anfrael a 
antice ahrupte contracto ; hast applanata, obsolete striata, sen laevigata; apertnra 
quadrangulari, antice canali brevi ct lateralUer curvo termmante ; columella solidu, 
btpdicala, plica antica multo crassiore, postica in junioribus speciminibus obsoleta. 

Spiral aiigl(j 20'^ — 25'’ ; sutiirMl angle 0" — 1" 

Approximate height of last whorl : total of shell (considered as 100) 0 24 

Height of pcnultimati; whorl : height of spire ( „ „ ) 0-19 

„ 5 , ; its width ( „ „ 0*44 

The more conical form, the angular and at the base less produced last whorl, the 
two thinner, only finely granulated, keels below a very strong one on the sutiu’c, 
ornamented with 12 — 18 tubercles, and the prcsen(;e of at least two columellar j)laits 
distinguish tliis sjjecios easily from Cqj'ith. hispidulum. With respect to those 
characters, it approaches much more the Alpine-Gosau form Cerith. hispiditm, Zek. 
(Abhandlg. d. Geol. Reichs-Anst., Wien, 1852, Vol. I, Ft. 2, pp. 115 and 11 (5, PL XXIV, 
Figs. 1, 2 and 0, 7 ; Stoliezka, in Sitzgb. Akjid. Wien, 1805, Vol. LII, Revision, etc., 
p. 110), but in this species only one thinner keel on each whorl and one median 
columellar fold is known. Unless it can be proved that both these forms show 
dhcct variations as regards these two points, they must be retained as distinct. 

The more minute striation of the shell is very sharp in wcU preserved specimens, 
but it becomes easily obliterated. The tubercles show on the different kct'ls great 
variations, and those on the posterior sutural keel occupy occasionally ncaily half of 
the total height of one whorl (Fig. 20), while in other cases they arc not so large, but 
morc pointed (vide Fig. 19). Cast-specimens exhibit clearly the angular section of 
the whorls, hut the columellar folds are not so easily traceable in young shells. 

Localities. — Comarapolliam, Serganoor, and Karapaudy, in soft whitish sand- 
stones ; not rare at the first named locjality ; S. W. of Alundanapooram. 

Formations. — Arrialoor and Trichinopoly groups ; only the last named locality 
refers to the latter. 



191 CRETACEOUS GASTROrODA 

3. Cerithium (Fibula ?) hispidulum, Stolicska, PL XV, Figs. 16, 17, 18. 


Cerith. testa elongata, turrita; cmfractibus regulariter in aUitudine crescentihusy . 
plank, postice prope suturam octonis sen denis tuherculis crassis atqm aeutis, et in 
iota superjicie striis spiralUms granulosis m'natis, ultlniis in estate provecUore postice 
seepe ohsoletis; ham ultimi anfractus, convexa, paulum producta atqne spiralit&r striato~ 
sulcata; apertura omli ; labio calloso, le^ngato, postice plicose-dentato ; canalh—? 

Spiral angle 25® — 33® ; sutural angle 4® — 5''. 

Heiglit of last whorl : total of shell (considered as 3*00) ... 0*44 

„ of penultimate whorl : height of spire ( „ 0*29 

m » : its width ( „ „ „ ) ... O Gl 

This species is distinguished by its strong and spinulose tubercles on the posterior 
margin of the whorls, the entire surface of whitih is covered with thin granulated spiral 
striaj. On the tubercles themselves these strite become often obsolete, seldom so on 
the anterior flat portion of the whorls. On the produced basis of the last volution the 
striation and intermediate sulcation is stronger than elsewhere. The aperture could 
anteriorly terminate with only a short canal, but it has not been seen perfectly pre- 
scrv'od. The inner lip is thickened, smooth, with only one elongated posterior tooth. 

Localities. — S. of Serdamungaluni, Kolakonuttom, and near Alundanapooram, 
all in soft light coloured sandstones ; rather rare. 

Formation, — Trichinopoly group. 


4. Cerithium limbatum, Stoliezka. PI. XV, Figs. 13- (14 ?) 

Cerith. testa elongata, turrita ; anfractihus nunierosis, sutnris simplicibus, in- 
terdum nndulatis sejunclis, plants, spiraliter minute et gramdose slriatis atque in 
jtarte anteriori diiahus Jiris tuherculatis ornatis : tnhercidls 1 2-14 in uno clrcuitu, oh- 
iusis, spiraliter panlo elongatis, transversaliter coslis ohsoletis junctis, varicihus cras- 
siorihus nommUis interpositis ; hasi ultimi anfractus paulo convexq, spiraliter striata, 
ad peripheriam obsolete tuberculate-carinata ; apertura rotimdate quadrangulari ; 
labU) lecoigato, postice unidentato ; canali — / 

Spiral angle 23'’ ; sutural angle 8° — 10®. 

Approximate height of last whorl : total of shell (considered as 1*00) .•• 0*15 

Height of iieiiultimato whorl : height of spire ( „ » »f ) ... 0*16 

» ff i its width ( If If If 3 0 47 

A turreted sulmlate shell composed of a largo number of flattened volutions, 
which are separated by simple, occasionally undulating, impressed sutures.* The 
whole surface is covered with thin, finely granulated spiral striae, and the anterior 
two-thirds portion of each whorl is ornamented with two strongly tuberculated spiral 
j'idges, each two coiTcsponding tubercles being transversally connected by an obsolctcly * 
marked rib, and only at some intervals by stronger varices. The ridges and tubercles 
are originally also striated, but these striae are soon worn off, in which case they both 



OP SOUTHERN INDIA. 


195 


appear smooth, the tubercles being more or less rounded and somewhat prolonged in 
a spiral direction. The basis of the last whorl is only a little produced, slightly 
convex, and on the periphery bordered by an obsoletcly tuberculated keel. The 
aperture was angular and somewhat roundish ; the inner lip smooth, with an elonga* 
ted posterior tooth ; the canal has not been observed. 

Th(i very marked ornamentation easily distinguishes this species from others. 
In Pig. 14 on the same plate is represented a fragment of a large specimen from 
the white, soft sandstones near Ninny oor (Tricliinopoly district, Arrialoor gi’oup). 
The form of the whorls, the character of the transverse ribs and of the spiral 
striation agree quite with those of the above species, and are dilffcrent from any other 
shell, which we know from the South Indian cretaceous depoSits. It is difficult to say, 
without actual observation of intermediate forms, that the spiral tuberculated bands 
of Cerith. limhatim ought to disappear without leaving even a trace of their former 
existence in more fully grown sx)ocimcns ; that, however, similar changes do often occur 
in other species of Cerithium is well known. Still w(i desire by figuring the said 
fragment merely to draw the attention of any future observer to this very interest- 
ing fossil. 

LocalUy. — In light coloured sandstones near Coothoor ; very rare. 

Formation. — Anaaloor group. 

6. Cerittiium caknaticijm, Sloliczka. PI. XVI, Figs. 1 and 2. 

Cerith. testa ooate~elongata ; i^nfractihm puucis, postice rnlde conimetis, infra 
'contractionem trausversaliter tnberculate S-lS-costatis, spiralitcr minute striatis ; 
vltimo iiijlato, fere diniidium totius altiludinis tesUe formunie ; apertura ocata, 
utraqnc extremitate atteimata ; lahio postice aremto, oMice prope recto atqne crasso 
et soiido ; canali — ? 

Spiral angle about 40" ; sutnral angle C’ — 10". 

Height of last wliorl : total of shell (considered as 100) ... O tS 

Height of-ijeiiultimate whorl : height of S 2 )ire ( „ „ „ ) ... 0-.‘>7 

„ „ „ ,, : its width ... ( „ „ „ ) ... O Ul 

The peculiar shape of the whorls, being much contracted posteriorly and each 
of them ornamented below this contraction with from 8 — 13 short tubercle-like 
transverse ribs, is vciy characteristic for this rare species. The surface of the shell 
is besides covered with fine spiral stria), which, however, become easily obliterated 
with age, in wliich case the strisc of growth appear usually more strongly marked. 
The last whorl is remarkably high in proportion to the total height of the shell, 
and similar forms to these arc only to bo found in the genus Cerithium proper, for 
which reason we have placed this and the following species here, although the 
anterior canal of either is unknown. 

The aperture of the present species is oval, pointed on both ends ; the outer lip 
" could not have been much expanded, but is not knowA in a perfect state ; the inner 
lip was callose, arcuated, above the middle and anteriorly nearly quite straight, solid 
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and very thick, as may be seen in our Pig. 1, PI. XVI. Judging from the cast 
the anterior canal could have been only sliort and very narrow. 

Locality. — Near Veraghoor, in whitish sandstone; very rare. 

Formation. — ^Arrialoor group. 

■ 

6. Cekithium VAGANS, Stolkzka. PI. XVI, Pigs. 3 and 4. • 

Cerith. testa ovate-elongata, turrita, anfractibus se^tenis sen octonis composite, 
altis, postice multo angmtioribm, m jmioribm nonmnquam sublcevigatis, prope siitti- 
ram paulo tmiescentihus, ad medimi subcarvnatis, infra carinam prope reclis, irans- 
versaliter Q~\\-costaiis, spiralUer postke dudbus, antke ternis seu qwtemis striis 
crassioribus atque nomiullis tenuioribus omatis ; ultimo anfractn spira in altiludiue 
fere eequante ; apertura, ovaia, poslke atque antke angustata ; labio calloso, postice 
oblme deniato ; canali — ? 

Spiral angle 35° — 38° ; Biitural angle 8° — 12° 

Height of last wliorl : total of shell (considered as 1*00) ... 0 49 

Height of penultimate whorl ; height of spii’c (considered as ... 0 -10 

„ „ ,1 : its width ( „ „ „ .. O .VJ 

In some specimens the posterior or contracted portion of tins whorls is often 
(juitc smooth, oxcci>t a thickened margin, while in others there are two stronger and 
some liner spiral striae present. On the anterior or nearly perpendicular portion 
there arc three or four striae with or without any intermediate ones. The trans- 
verse ribs terminate either on the middle angle of the whorls, or they arc somewhat 
more prolonged posteriorly, but always much less marked. The aperture is consi- 
derably narrowed on both ends, and anteriorly prodmicd ; the canal has not, however, 
been seen perfect, but it must have been only very short. The inner lip is strongly 
calloso, with a poshwior tooth. 

As to form and ornamentation tliis species resembles Canth. Sloddardi, Ilislop, 
from the so called intertrappean beds near Rajamundry (Quar. ‘Joum. Geol. Soc. 
Loud., XVI, j). 177, PI. VIII, Pig. 35). It dilTcrs from that si)ecics chiefly by the 
unequal strength of the spiral strim and by having the transversal tubercles on the 
different volutions corresponding to each other in almost perpendicular L’ncs, while 
in Cerith. Sloddardi the tubercles correspond to each other in very oblique lines 
and the spiral striae are more numerous and almost all of the same thiekness. 

Localitks. — Garudamungalum, in a blueish, calcareous sandstone, and Kara- 
paudy, in whitish, soft sandstone ; rare. 

Formations. — Trichinopoly and Arrialoor groups. ♦ 
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7. Cerithium Aecotensb, SloUczka. PI. XV, Figs. 2—6. 

Cerith. testa conica^ elmgata^ spira subulata, in medio atque antice suhcylindrica ; 
anfractibus numerosis, planiusculis^ liris spiralibus alfematim craasioribtM atqite 
coatulis ttamnersalibrn obliquis granulosisque ornatia, uUimis varicUma plus minuave 
numeroaia interruptis, grania in aerie posteriori juxta auturam poaitia multo fortioribua 
quamr ceteris et nonnunquam tinea impressa spirali rursua divisia ; coatulis liriaque 
infra aeu antice semper tenuioribua atque interdum in anfractibus ultimia omnino 
obsolelis ; aperiura ovali, in utrague extremitate angustata ; labro paulo expanse, extua 
varkoao, intua Icemgalo ; labio poatice vni-dentato ; canali br^ atque anguato. 

Spiral angle 25"— 30“ ; anttiral angle 12“ —13“ 

Height of last whorl : total of shell (eonsd. as 1*00) O fil 

Height of penultimate whorl : height of the spire (consd. as 1*00) ... 0-17 

„ „ ,• » : its width (consd. as 100) 0*64 — 0*68 

This elongated conical shell consists always of a large number of flattened 
volutions, the first few of which form a subulate apex, and begin to grow with an 
angle of 25 — 30 degrees, becoming subsequently almost cylindrical in shape. Each 
of the whorls is ornamented with a number of oblique, transverse ribs, interrupted 
at some distances by thicker varices,- and with four or five spiral strise, which usually 
alternate in their strength, and produce, a granulation on the former. The posterior 
series of these granules is always the strongest, the following series become 
gradually smaller, and towards thei last volution all the ornamentation gets often 
more or less obsolete. The last whorl shows occasionally a little irregularity in its 
coiling by des<-ending somewhat lower. The aperture is oval, posteriorly acute, and 
considerably narrowed by a strong fold-like tooth on the inner lip, and terminating 
anteriorly with a short, slightly bent canal. The outer lip is somewhat expanded, 
and thickened exteriorly so as to form a varix. 

This species has rather more the general form of Vertagus, but there is no trace 
of a fold on the columella, which is only sharpened where it terminates on the ante- 
rior canal. It approaches in ornamentation and form very much to the Cerith. rude. 
Sow. (D’Archiac, Gr. Numm. de ITndc, p. 299, PI. XXVIII, Figs. 9 — 12) from the 
nummulitic deposits of Scinde. The latter species has, however, the transverse ribs 
nearly always equally strong in their total length, and the tubercles are more 
rounded than spirally elongated. 

Localities. — N. E. of Anapaudy (white sandstones) ; near Veraghoor (yellowish 
sandstones); and near Coothoor, in a whitish siliceous sandstone ; very common. 

Mirmation. — Arrialoor group. 


3o 
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8. Cemthitim lasstjuim, Stoliczha, PI. XV, Fig. 8, PI. XTT, pig. 1. 


Cevith. teita turrita ; anfractibua mtmerosis, planulatia, mtwraprofwnda sejunctia, 
apiraliter minute striatia atque aeriebua ternia tuhercularum fere cequaliu/m omatist in 
mteratUiia paululum crenulatia ; baai ultimi anfractua apphmata, tpiraUier atritita, 
ad peripheriam carinata ; apertura rotundate-angulari ; camdihrevi? 

4 - 

Spiral angle 21**; sutural angle 10°. 

Height of one whorl : its width (considered as 1*00) ... 0*5. 

There are two cretaceous species known, which greatly resemble our Indian 
fossil in ornamentation, namely, Cerith. ternatum, Rcuss (Boehm. Kreide. 1845, 
I)t. I, p. 42, PI. X, Fig. 3), and Cerith. aoeiale, Zck. (Abhandlg. Gcol. Beichs-Anst. 
Wien, 1852, Vol, I, Pt. II, p. 95, PI. XVII, Figs. 4 and 6; Stoliezka, in Sitzungsb. 
Akad. Wien, 1865, LII, Revision, etc., p. 96). Of the former, which is from the 
Bohemian cretaceous deposits, Prof. Reuss says, that the middle row of tubercles is 
stronger than any of the others, while in our specimen they arc nearly equal in 
strength, the lowest being comparatively the strongest. Tlie sutures arc also much 
wider in our species, and the entire shell is covered with fine spiral striae, of which, 
however, often only one between each row of tubercles remains preserved, and occa- 
sionally they all disappear. 

The Cerith. aoeiale is from the Alpine <iosau-deposits, and differs by its more 
slender form, posteriorly abruptly terminating whorls, and produced basis of the 
last, being ornamented with three or four strong ridges. 

Locality. — ^Vylapaudy, in yellowish sandstones ; very rare. 

Formation. — ^Arrialoor group. 

9. Cerithitjm clabanbitm, Stoliezka, PI. XV, Fig. 10. 

Cerith. teata aubulata; anfractibua numeroaiat autura anguatiaaima aejunctia, 
plahia, apiraliter ternia Uria aoutiuaculia, tranaveraaliter 12-14 coatulia decuaaantibm 
atque tubercula apinuloaa formantibua ornaiia ; liria aliquamtiaper atriia tenuiaaimia 
altemantibua', apertura quadrangulari. 

Spiral angle 17" ; Bntural angle 7”. 

Height of one wLorl ; its width (considered as 1*00) m, 0*32 

The ornamentation of this species is so characteristic that, imperfect as the spe- 
cimen is, it can be easily recognised. Generally there is only one thin intermediate 
lino between the two lower or anterior ridges, and one above the posterior running 
along the suture. There is, however, from the same locality another larger but less 
perfect specimen, which has four equally strong and closely placed spiral ridges, and 
the transverse ribs somewhat stronger on each whorl. The uppermost volutions are* 
not preserved, the spiral angle of the lower ones is 22“. It is diffieult to say whe- 
ther this form depends only upon a variation in the surface markings, or whether 
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these indicate another species, which would somewhat resemble Qenili. Itequieniunnm, 
D’Orb. (Pal. Fran 9 . cr6t. II. PI. 232, Figs. 4 and 5). The latter supposition is more 
probable. I could only recall on this occasion D’Orbigny’s CeHth. Fontanieri 
(Astrol. Pal. PI. IV, Fig. 2) from Pondicherry, in which species the spiral striae 
are still more numerous. 

^Locality. — ^Anapaudy, in yellowish calcareous sandstone ; very rare. 

Formation. — Trichinopoly group. 

10. Cebithium trimonile, Michelin. PI. XY, Fig. 9, and PI. XIX, Figs. 2 and 3. 

1838. Cerith, irimonUe, Mich. Mem. Soc. Geol. France, Ire. ser. Vol. Ill, p. 100, PI. XII, Pig. 5. 

181.2. „ „ D’Orbigny, Pal. Fran^. crel. II, p. 369, PI. 230, Figs. 7—9. 

Cerith. testa turrita, apice subulata ; anfractibus complanatis, spiraliter minute 
striatis atque ternis seriebus tuberculorum ornatis : tuberculis in serie medktna sapitw 
ceteris minorihusy serie superna vet posteriore interdum silica profunda duabtis inferi- 
oribus scjuncta, tuberculis in serie antica scepissime maa;ime elevatis ; basi ultimi an~ 
fractus suhconvexa, moderate producta, spiraliter striata ; apertura quadrangularit 
anticc canali contorto sed angustissimo terminante; lahio loevigato. 

Spiral angle. 25'’ — 30 ° ; sutural angle 4° — 5° 

Height of last whorl : total of shell ... (considered as 1*00)... ... 0*32 

„ of pennltimate whorl : height ^f spire ( „ „ „ ) 0*24 

,, ff ft • its width ... ( ,, ,, )... ... 0’17 

A small subulate shell composed of numerous flattened volutions, which in- 
crease very gradually and regularly in height and width. Each of the whorls is 
ornamented with three rows of small, rounded, and closely-set tubercles. In young 
specimens the uppermost or posterior row is always distinctly separated by a deep 
furrow, while the tubercles in the two others approach so very nearly to each other, 
that they seem to form short transversal ribs. In larger grown specimens 
this furrow remains either equally distinct or becomes more obliterate. The 
middle row has generally the smallest and the anterior the largest tuber- 
cles. Very seldom the tubercles of the two anterior rows arc nearly equal, and 
not so strong as those on the posterior. Besides these tubcrcnlated ridges the 
entire shell-surface is minutely striated. The canal is contorted and tolerably pro- 
duced ; the aperture quadrangular and the lips smooth. 

Michclin’s original figui’c is not very clear. D’Orbigny figures a specimen in 
which the tubercles of the posterior row are the smallest, and of which the spiral aughj 
is 32® ; the first case has never been observed in our specimens, and thch largest spiral 
angle does not exceed 30®. In every respect, however, our specimens are identical ‘ 
with originals from the Ghiult of Yonne, transmitted to us very kindly by Prof. 

’ Pictet. It adds very much to the interest of our fauna, that this characteristic Gault 
fossil occurs also in the South Indian cretaceous deposits. It belongs here to the 
highest group of the series. The species is common in the Gault of France, and 
has also been found near Folkstonc. 
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Localities. — N. E. of Karapaudy and N. of ComarapoUiam, in whitish siliceous 
sandstones ; not very common. 

Formation. — ^Arrialoor group. 

11. Cerithiijm feetile, Stoliczka. PI. XV, Pigs. 11 and 12, and PI. XIX, Pig. 6. 

Cerith. testa conica; anfractilms pa/ulo excavatis, spvraliter minute-striatis, antlceet 
2>08tice atque prope medium crenulate-carmatis : carina suturali posteriori nmlto 
fortiori^ mediana mmima; apertura quadrangulari, cmtice canali brevi termimmte; 
lahio Icevigato ; columella contorta. 

Spiral angle about 40® ; sutural angle 1®— 4® 

Height of last ’wborl : total of shell (considered as 1*00) 0*28 

„ penultimate whorl : height of spire (considered as 1*00) ... 0*15 

?i fj *» • its width ( ff >> ) •■• 0*14 

This species is one out of a large number of very similar forms known from 
the cretaceous deposits of Europe, namely, Cerith. Lerignyanum, Mhodani, and 
Sahaudianum, of Pictet and Eoux., Cerith. Buvignicr, Cerith. omatissimum, 

I)’Orh., Cerith. Chamnnesi, Pictet and Campiche, and some others. The nearest 
allies are certainly Cerith. Mosense and omatissimum, which are stated hy Pictet to 
he undoubtedly different species {vide Mat. p. 1. Pal. Suisse, ser. Ill, p. 294'). Prom 
both tliese, certainly very similar species, our Indian fossil differs hy a greater 
height of the whorls as (jompared with their respective width. The spiral angle 
approacdics very nearly, or is often exactly, the 'same as in Cerith. ornatissimwm. 
There is no marked difference between the posterior keels of the two species. 
But while in C. omatissimum the anterior keel separates a small distance from the 
suture, when on the last whorls approaching the aperture, the same is in Cerith. fertile 
always strictly sutural, but much stronger than the anterior ; and in addition to 
the middle keel there is a fourth one present, and quite distinct in young speci- 
mens, gradually becoming obliterate in older. {Vide PI. XIX, Pig. 6.) These 
differences are therefora greater than those between the two above-mentioned 
European species. 

It is important also to mention the Transylvanian species, which I have noted 
as Cerith. rotulare in the Jahrb. Geol. Ecichs-Anst. Wien, 1863, Yol. XIII, p. 61. 
This species is a much more slender form, and differs from Cerith. Mosense appa- 
rantly only by the very considerable thickness of the shell and more concave whorls. 

Oasts of Cerith. fertile are quite smooth ; the aperture is quadrangular, wider 
than high, terminating anteriorly in a short, laterally bent canal. 

Locality. — ^N. of Odium, in yellowish, calcareous sandstone with Am. inflatus, 
dispar, and others. 

Formation. — Ootatoor group. It is interesting to see that this species occurs 
M'ith precisely the same association of Ammonites as the similar forms to which 1 
alluded occur in Europe, while fheir other associate Gault-species, Cerith. trimonile, 
has as yet been found in India only in the highest beds. 
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12. Gebithiith (Exelisha. P) bcalaboibeum, Worbea* PI. ZY, Pigs. 6 aad 7. 

f 

1846. CerUh. todlaroidevm, Forbes, Trans. Geol. Soc. Lond., ser. II, toI. YII, p. 125, FL XHL Fig. 7. 

Ceriti. testa turrita; attfractibus cwdter denis, planatis, sutnris Mis afque 
prqftmd^ s^unetis, troms/oermn. \4f\Q-eostuMis, spiraliter 4s-lirati8: liris tenuibus 
(dquain eosfulis tuberoula plus mimuve eMa seu acuta formantibm; superfioie omnma 
^piraliter mimt>tissvme striata ; eosfulis prope aperturam m striis ntmerosis elevatis 
dissolutis ; apertura eirculari, margimbus conjunctis,pmlo elevatis, antice ccmali bred 
atque mgustissmo, contorto terminantibus ; basi uUimi anfractus prope peripheriam 
bicarinata, ad medium excavaia atque prope terminatkmem eanalis unicarinata; 
carmis omubus crenuMis, crasais. 

Spiral angle (on the top whorls only) 30® — 32° ; sntural angle 12° — 14° 

Height of last whoil . total of shell (considered as 1*00) 0*42 

„ of penultimate whorl • height of spire (considered as 1 00) ••• 0 25 
„ „ »j ft • width ( „ „ ,, ) ,,, 0*47 

The shell begins to grow with an angle of about 32“, but after it has reached 
a certain size, the whorls do not increase to the some extent proportionally in 
width, and the form becomes therefore more cylindrical. The transverse ribs 
arc always thin, oblique in the direction of the outer lip, and near the aperture 
they become replaced by a large number of merely elevated lines. Their number 
varies between 12 and 16; li being about the usual number. Spiral ridges 
seem to be always only four ; the tpbercles, which are formed by them in crossing 
‘the transverse ribs, are generally sharpened and pointed, seldom they appear so 
much rounded, as represented in our Pig. 6, PI. XV. The entire surface of the 
shell is minutely spirally striated. The aperture is circular, its margins somewhat 
elevated and separated fiix>m the other shell, forming a kind of a tube and terminating 
anteriorly with a short, contorted, and exceedingly narrow canal. 

1 need scarcely repeat here again, what I have already stated at length about 
Piette’s genus Exelissa. The only species that has really a very great resemblance 
to our Indian fossil is one figured and described by Eeuss (Boehm. Xreide. 1846, 
Pt. I, p. 42, PI. X, Pig. 6, and PL XI, Pig. 22) as Cerith, reticuMum ^ovr.*) from 
the cretaceous conglomerate of Meronitz in Bohemia. I woiild almost believe that 
they are identical. Geinitz identifies that C. retiouMum of Eeuss with Cerith. 
imhricatum, Geinitz,t Quadersandsteingebirge, 1849>60, p. 142), but upon a 
reference to Geinitz’s original figure in his Characteristic des Saschs. Boehm. 
Kreidegeb.” Pt. Ill, 1842, p. 72, PI. XYIII, Pig. 22, such an identification is very 
objecrionable, unless Geinitz’s figure be quite incorrect. This specimen of Cer. 
mbrioatum has the whorls separated by very narrow sutures, the transverse ribs are 

* The name C. rdicdahm has been ueod repeatedly by several authors, as Montagu^ ^isso, Deslon^ 
chwm^B, a. o. 

t This name cannot stand, for it has been equally used a lonp^ time ago by Bruguiere, Bonclli, and others. 
Muxister’s Cerith, wnhrvoatmi (in Gk>ldf. Pet. Germ.) is called by Gemitz; C. CfoUffueei (nontdem^ Zekeh,)=C. retU 
cowmy Sow. (eide Stoliezka in Sitz. Akad. Wien, 1865^ Tol. LII, Revision, ctc„ p. 97). D'Orbigny, in Prod- 
rome II, p 231, calls the some C. suk-imbncoiniii. 
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Tory broad, the spiral ridges dose to eadx other and more ntimerous. Gdnitz’s de»> 
<»iptioii is not dear on these points. I am unable to refer to Woodward’s Geology 
of Norfolk, which Prof. Beuss quotes, but 1 cannot find that name of Sowerby in 
P’Orbigny’s, Bronn’s, or Morris* catalogues. 

LooalUiet . — ^Near Alundanapooram, in bludsh calcareous and shelly sandstcmes ; 
the species is rare, but it occurs oftener near Arrialoor and OomarapoUiam in 
whitish soft sandstones. From a similar sandstone there are two specimens 
labelled in the Madras Museum as from Pondicherry ; if so, they must have been 
got there from the upper or Arrialoor bods, pointed out by Mr. H. Blanford. 

Formatims. — Trichinopoly and Arrialoor groups; to the former the first named 
localiiy refers. 

13. CEnrmiuit (Sa.mi}bebg£iiia) antecedens, Stoliezka. PI. XVI, Pig. 5, and 

PL XIX, Pig. 4. 

Cerith. testa turrita; mfractibua denis sen dModeniSt conveans, transversaliter ob- 
soleie oostulatis spiraliter liratis: liris medianis tenmoribm altemamtUnts atque onminis 
in costulis tvansversalibus spinnlosis sen subtuberculaiis ; apertnra ovede-rohmdatat 
antioe paulo producta atqne late ^usa^ margmVms integris^ p<mm dilataHs^ mins 
leemgatis; labro eaolns vcmcoso. 

Spiral angle 40°--42® , sutural angle 4° — 5® 

Height of last whorl : total of shell (considered^s 1 00) 0 40 

„ of ponultimato whorl : height of spire (considered as 1 00) 0 30 

II II II ,1 : Its width (considered as 1 00) 0 48 

The transverse ribs are always very thin, and often only apparent through the 
fine tubercles, which are formed by the spiral strim. Of the latter six are generally 
stronger, and except those running along either of the sutures the others alternate 
with finer strise. Those on the greatest convexity of the whorls arc, generally speak- 
ing, the strongest. The margins of the aperture are united posteriorly, somewhat 
expanded, internally smooth ; and the outer lip is externally varicose. A second 
varix is occasionally preserved in larger grown specimens, and placed at about two- 
thirds the distance of the volution &om the aperture. On the place of the anterior 
canal the margins are only somewhat produced and form a broadly effuse channel. 

An allied species is Cerith. LalUeriammt D. Orb. (Pal. Pran^. erdt. 11, PI. 229, 
Pigs. 7>9), which differs merely by stronger transversal ribbings, somewhat more 
numerous spiral strise and more produced anterior canal. Porms very similar to the 
Indian fossil are to be found among living American and Indian species of CerUhidea^ 
like C. Mazatlamcat Carp., C. MorchU, Adams, C.iostomat Pfeiff., and others {vide 
Keeve, Conch. Icon., Monog. of Cerithideay 1866); we have, however, already 
referred to the probable distinctions between Sandbergeria and Cerithidea. * 

Localities. — Earapaudy, N. £. of Shillagoody, and east of Andoor, in soft 
conglomeratic sandstones. 

pbmafeew.— -Arrialoor group. 
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14. Oesithixtm (BANBBEBGsm. P) CBispiOAES, StoUozka. B. XYI, Pigs. 6—8. 


Oerith. teeta twrita; a^fractUm octoma aeu denie, (mvexia^ irmsveracMter 
XQ-X^-coatulaMa, apiralUer liarcdta : costulia m apecimimiua adulHa plua, m jtmioribua 
mmua tmmeroaia; liria m quoque a/i^actu, aeptema aeu noma nonmmqmm fere 
eegmlib^t aa^pma wmmlUa alteria vmlto tewuiorilma aUemmtibuat pcmh imdMlaiia 
aeu eri^atiaj apertura ovata mtiee ^uaaj laitio lavigato, temei. 

Spiral angle 30° — 35° \ sutural angle 7°— 8° 

Height of last whorl : total of shell ... (considered as 1*00) ... ... 042 

of penultimate whorl : height of spire ( „ „ ,, ) ••• ••• 031 

tt n >f i) • Widtll ... ( ), yg gg ) ... 0 4f4l 

A small turreted shell, which numbers from eight to ten convex whorls, each 
being ornamented by 10-18 transverse ribs and 7-9 spiral, sharp, and slightly 
undulating ridges. In young specimens the ribs are less numerous, and inercase 
gradually with the size of the whorls. Tlie spiral ridges arc sometimes nearly equal, 
but more frequently some of tlicm, especially the middle ones, alternate with finer 
ridges, which also cover the basis of the last volution. 

The aperture is oval, anteriorly somewhat produced and effuse. It has not 
been seen quite perfect in a full grown specimen. The small one represented on 
Plato XVI, Pig. 6, although having the shell surface somewhat obliterated, has a 
thin but distinct varix on the outer lip externally ; no varix has been observed on 
any of the preceding whorls. The,inner lip is comparatively thin and smooth. 

Until good and full grown specimens of this species have been found, its 
determination as Semdbergeria must remain doubtful, although the grc.at similarity 
between the same and the Cerithium antecedena makers it very probable. I am not 
acquainted with any cretaceous species wldch could strictly be compared with the 
above. 

Localitiea . — East of Alundanapooram and near Arrialoor, in soft, whitish 
sandstones; rarc^ 

Formatim . — ^Arrialoor group. 





PLATE 1. 

Figs. i“5. Anchistoma cretaceum, Stoh\ p. 9; 1, front viow of a small specimen sLowln^^ 

the teeth of the inner lip ; ‘2, basal view of the interior whorls of a larger 
specimen, to exhibit the sharjj edge round the umbilicus in the young shell j 8, 
and 3 ff , uy)pei-and front-views of a nearly complete specimen, and 3 i, the exterior 
termination of the last whorl to show the dentition of the outer lip ; 4, front-and 
basul-viciws of a much depressed specimen ; 5, front-and upper-views of a com- 
plete specimen ; 6 a, showing the lateral depression of the last whorl near the 
aperture. All the figures are enlarged twice, and the natural size is given in the 
accompanying cross-lines representing the diameter and the height; all sjieci- 
meiis are from near Comarapolliam (N. of Ai’rialoor)^ in the Anialoor gronp. 

Pig. ... 0. Anchistoma Auiualoorense, ; p. 10; upper-front-and basal-views of a specimen 

of twice tlie natural measurements, the shell surface is j)artly not preserved, and 
the probable shape of the aperture is restored inoutliue; from Nmnyoor/\n 
the Arriuloor gruvp. 

Pig. ... 7. Anchistoma Akcotknse, SlnL. p. 11; 7, 7/^^, 7^, upper, basal-and front-views; 7c, 
lateral view of the last whorl (with the shell taken oft*) to show the form of the 
single tooth on the outer lip; the figures arc enlarged to twice the actual 
measurements, which are given hy cross-lines ; from Alundanapooram^ Trkhinopoly 
grotip. 



^ irACROcYCT.is Carnatica, SloL] p. 12; 8 and 8t?, upper-and front-viewsof a some- 
what mutilated speeirnen ; 8^, is a restored outline of the probable shape of 
the s])Ccirn(Ti, and tlie difference in the thickness of thewj two is given in the 
accompanying cross-lines; Ihc specimen is figured of the natural size ; from near 
Veraghoorj in the An'ia/ovr grovp. 






3%. ... 1. 

hgs. 5^S. 

Rgs. 9-»10. 

Figu. 11—13. 

Figs. 14— IB. 

Figs. JO— 17. 
Figs. 18—20. 


PLATE 11. 

Aigbxbaix Avs,uvoovaaiim, Stol,j p. 28 ; 1 and 1 a, front-and back.views, enbtged 
to twice the linear dimensions ; the wanting parts of the wing have been restored 
in ontliue; CmarapoUiam ; Arrialoor group, 

Apokbhais sBcnniPEBAj Porbet, sp. j p. 28 ; 2 — 2fl, front and back-views of a nearly 
complete specimen ; 4, front-view of a large fragment, n ith much thickened 
internal margins of the aperture; both specimens from near Mundampooram ; 
3, an imperfect specimen with somewhat more convex whorls and a fine spiral 
btriation; from Kolalonuttm } Tnefmopa^ group, 

Alsata Pabxinsokt, Maut. sp.; p. 30; 5, front-view of a cast with the impression of 
the wing ; 6, back-view of another specimen, with the posterior outline of the 
wing ; both from near Odium ; Ooiatoor group j 7, small specimen with Eonooth 
embryonal whorls from AT. of Serdamungedum, and 8, front-view of an incomplclo 
specimen from 8 of Serdamungahm ; Triehinopolg group. 

Ai.Anu papilionacea, Goldfop.; p. 31 ; 9, back- view of a specimen from AT of Ser- 
damuugalum, md 10, front-view of a specimen from near Coouum; Triekinopolg 
group. 

Alabia Ti.aTii.ATA, 8tol / p. 33; 11 — 11«, front and back-views of on incomplete 
specimen with numerous thin ribs; from Ohpauilg\ Arnahor group ; 12, front- 
view of a specimen with somewhat larger spiral angle, wing and anterior canal 
broken away; 13, back-new of another incomplete specimen with moderately 
distant and continuous ribs; the last two from near Kolakouuttom ; Tnehinopoiy 
group. 

Alaiua olandina, Stol. ; p. 32 ; 14 — lia, front and back-views of a nearly com- 
plete specimen, and 15, front-view of a larger, but incomplete spedmen ; both 
from acax Anapaudg j TrtcA'iuopolg group. 

Alabia AcicrLAWS, Sfol. ; p. 82 ; 16— 16«, front and back-views, and 17, back- 
view of incomplete specimens ; both from Olapaudg ; Arrialoor group. 

Bostkllabia paluata, Forbes, p. 31 ; 18 — IRtr, front and back-views of a oast speci- 
men from & of Serdamutigalum ; Triekinopolg group ; 19,* an imperfect spedmen 
from near Poadhherrg Talndayur group’, 20—200, back and front-views of a 
specimen from Ohpaudg ; Arrialoor group ; the probable shape of the outer lips 
has lieen completed in outline, which ought to indicate onterioriy a more distinct 
notch. 


a This spedmok is in Uio Ifadns CoUedoon. 






PLATE III. 

lEige. , 1—5. PtiCNEtT,tJs coKTOttTUSj Sm., ep. j p. 19 j 1 — Id, different views of a complete specimen; 

2j front- view of an imperfect ^cimen ; 8, ditto of a cast ; 4, back-view of a 
oast-specimen with the gp^eater portion of the last whorl, but without the 
marjiiiis of the aperture; 6 — 5a, front-and back- views of an incomplete specimen, 
with numerous and thin transverse ribs; all specimens from N, of Almdana- 
pooram ; Tncldnopohf group. 

Figs. 6—8. PuGinitLus OEAinjUFBBTTS,d'*>f.,* p. 21 ; 6-6a,fmnt-and back- views of an incomplete 
, wgwAxaoxL ixoxci S. o/t Serdammgalum ; 7, back-view of ancarly complete cast from 
Aftapaudg ; both these localities are in the TricUnopolg group ; 8, different views 
of a large specimen from W. of Illpagoodg; the antenor temination of the onunl 
has been restored in outline; Arrialoor group. 

Kgs. 9 — 1.8. PUGNIILTIS UNCATCS, Foties } p. 22 ; 9— 9<7, different views of a nearly full grown, 
complete specimen ; 10, front-view of an incomplete, but larger specimen with 
enveloped spire ; 12 and 18, front and back-views of cast specimens ; all these 
arc from near Arrialoor in the Arrialoor group / 11 is a front- view of an incom- 
plete specimen from near Pondicherry in the Trichinopoly group. 






PLATE IV. 

Pig. ... 1. OvuLA AMTKIUATA) S^Orh,', p. 47 ; 1, front-} 1 back-} 1 h, posterior-views ; from 
Arrialoof} Axrialm gravp. 

Pigtt. 2—3. Ctfbjba (LofONIa) Nbwbou)!} Forh,; p. 54; %, back-} 20} fronb-} %l, posterior. 

views of a well preserved specimen from near^iufoor; 3, front-view of a oast from 
W, of KviUggoodg ) all from a light coloured gritty sandstone of the TricUmpolg 
group, bat close to the boundary of the Arrialoor group. 

Fig. ... 4. CiFMA (Lufonia) CrNLiFra.1} ihrJ. ; p. 65; 4, front-, 4i, posterior-, 4«, back-views 
of a Bjiedmcn, partly completed from another; near Feragkoor in the Amaloor 
group. 

Fig. ... 6. Cyfbxa (Ltjfonia) t:\Ui\mtL.,Stol, ; p. 53; 5, front-, 5 h, posterior-, 5 a}back.views 
of a specimen from near Moraviatoor in the Ootatoor group. 

Fig. ... 6. CvFnJSA (?Efoiia) axohala, Stol.; p. 66; 6, fron1>-, C b, posterior-, 6 a, back-views 
of a specimen, which on the posterior portion is devoid of shell; from neui 
TyUtpau^ j Arrialoor group. 

Figs. 7—10. CyFEJBA Kayei, Tories; p. 56; 7, front-view of a specimen from near AnJooi ; 

Tnehiuopolg group; it has the callose inner lip partly preserved, and shows the 
dentition ; 8 and 10 are specimens from the 5. of Serdamungalum (Trick, group); 
they are costs without a trace of shell; 9 is a representation of a specimen from 
near Arrialoor (Arr, group) ; it is equally a cast, but traces of dentition are 
perceptible on the inner marginal impression of the outer lip. 

Figs, ll— '12. CvFlLfiA (Anicu) ficvlina, Stol.; p. 53; 11, front-and posterior-views of a young 
specimen from the sandstones JF. (f Kully goody (Trick, group) ; 12, front-, 
posterior-, and back-views of a laiger specimen from Alundampooram (Trick, 
group) ; the probable shape of the specimen has been restored in outline. 

Figs. 13—14. Ebato VsBAOuoonEXSis, Stol.; p. 59; 13—13 b, front-, posterior-, and back-views 
of a young specimen, and 11<-14 b, the corresponding views of an apparently full 
grown specimen ; the wanting portions have been restored in outline to their 
probable shape ; both specimens from the Arrialoor beds near Feraghoor, occuriing 
in biiht coloured sandstones. 






PLATE V. 

Fig6» 1 and 8**^ Pterodokta Ootatooubksxs, StoL; p. 4S; \-la, front-aad back^views of a large 
Bpecimen^ the froxrt side being devoid of the shell surface^ and showing a few 
marginal impressions on the upper whorls ; S, front-and top- views of a oast-« 
the section of the aperture is t^en through the internal thickening of the outer 
Up j both from near Odium ; Ootatoor grou^. 

Figs. % and 4. Ptrboidonta nobilis* StoL ; p. 43 ; front-and back-views j in the former the 

shell is perfect on the last whorl ; 4 is a cast showing the disposition of the 
impressions; both from Garudamungaium i Trichiaojwly grouj^^ 

Fig. ... 5. PteRodonta BULiMoft)BSj StoL ; p. 42 ; front-and back- views of a young, but appa- 

rently complete specimen ; the shoU surface Is preserved, except in 5 on a por- 
tion of the last whorl; Feraghoor ^ Arnaloor i,TOup^ 

Figs. 6—^3. IPtebodoitta ? teubbralis, StoL ; p. 42 ; 6, front- view of an imperfect specimen, on 
which the smooth shell surface is jiartially preserved ; 7 and 8, front-views of casts; 
the former showing the two columellar plaits distinctly, and the latter the lengths 
of tlic canal ; near Odum y Ootatoor groujt^ 

Fig. Onisoia costellata, StoL; p. 68; front-, Bide-,and back-views of a nearly complete 

specimen from the sandstones & of Arrialoor ; Arriatoor group ^ 

Fig. 10. Ctcthara ciubtacba, StoL; p. 66; front,-6idc,-back,-and top<^ views of a specimen, on 
the last whorl of which the sheU is mostly weU preserved; Feraghoori Arrialoor 
grovp^ 


* p. 43, Uae 12 llom bel<m, t^ead Fign, 1 and 3, inttBod of. Figs. 1—3* 






PLATE VL 

Figs. 1 — 2. Pleuhotoma srBFUSXPOEMiSj jyOrb.; p. C9 j 1, front-view of a specimen veith perfect 

anterior canal, the outer lip restored in outline; 2, side-view of another specimen^ 
showing the insinuation and the posterior portion of the outer lip perfect ; both 
from near Andoor ; Trichino^oly group. 

h’lgs. S, 7, 8. Qosavia ^dica, 8toL ; p. 73; 3-3a, front-and side-views of a nearly perfect, small 
specimen ; 7, front- view of a large specimen showing the disposition of the folds 
on the inner lip ; the probable shape is marked in outline ; both specimens are 
from a whitish sandstone between Andoor and Feraghoor ; 8, back-view of a 
specimen from a similar sandstone W. of Kullggoodg ; the shell surface is only 
partially preserved, but exhibits clearly the spiral striation, specially on the keel ; 
Triehinopolg-, if not Arrialoor-^ group. 

Egs, 4—5. SCAPHA ATTJENUATA, StoL’, p. 82 ; 4, frout-view of a specimen nearly complete, as 
regards form, but the shell surface is a little worn olT; 3, back- view of another 
specimen, on which the surface is better preserved; Kolakonutiom ; Tnebmopotg* 
group. 

Rg. 6. ScAPHi OTivnoA, StoL; p. 83; front- view of a specimen from ; the outer 

lip and anterior termination have been restored in outline ; Arriahor group. 

^ig. ... 9. Meu> PYEiFOnMis, sp. ; p. 83 ; 9-9a, fiont-and back-views of a nearly complete 

specimen ; only a small jtortion of the shell near the anterior termination having 
been restored from another ; from a softish light coloured sandstone near Pondt' 
cherry ^ j Valudayur-, or more probably Arnaloor gimp. 

Figs. 10— 11. Fionuoms Pohmciiebjiiensis, Torhee, sp.j p. S.*) ; 10, front-view of an imperfect 
specimen, mostly a cast, but showing the disposition of the plaits on the inner 
' lip; from Kullygoody; Trickinopofg gimp; ll-llff, front and back-views of a 

nearly complete specimen ; Pondicherry ; / aludaywr group. 








PLATE VII. 

I 

Fui:«a*t7iuiurA uxmoAXA, i>^OrA., sp., lapceimens of different bliape, in some of 

which the wanting portions of Ihe shell have been restored in outline ; sec p. bS 
tor explanation of the different varieties ; all tlic specimens are from the blueibh 
or whitish sandstones stretching from ^ Serdamunffalum towaids JS, ^ 
Anapavdg ; Tnohinopoljf group ^ 






. PLATE vm. 

- 1—3, I*u'wH!RAMA. iroi-TlSTaUTA, 8tol,} p. 89 j 1, front-view of an imperfect epocimcn 
with tlie four ookmolkr plaits exposed; 2, another front-view of a small, and 
' , , 5; back-view of a large specimen ; the probable shape of the shell restored in out- 

, M. of dnajpaudy } frieUtiopoly group. 

‘’i%8.v 4— 7. AtHUrtA PCEroBiyOKMls, Forbe»^ sp.j p. 91; 4, front-view of the last whorl of an 
imperfect spedmen, exhibiting the columellrtr plaits; 5, front- view of a nearly 
complete jpecimen, the posterior thickening on the margin of the aperture is 
8 peciall 7 marked ; 6, back-view of an unusually inflated specimen, showing spiral 
. " striation only posteriorly, and the surface of the shell is all over perforated with 
some kind of shell-boring Amoephozoa ; 7-7a,back-and side-views of a small sped- 
men, showing spiral suleationin the total height of the last whorl; the last flgure 
exhibits the posterior direction of the striae of growth towards the groove ; 4 is 

j . '.. ’ ftom the blueish sandstones near Po»<feV^«Ty; FflWayaryropf??; the other specif 

'X' ;! mens are, from the neighbourhood of AwWyyooffy; 

.Figf. ... 8. ATHMtA scEOBiCTJLATA, Stol. ; p. 92; front-, side-, and hack-views of a specimen 
ixm. W. oi KuUggooig s group. 




M' nf>c M 





PLATE IX. 

f l — :l, VoLvmiTnpJS lattsepta, S/o/,; p. 93; 1 — froul-aiid baelv-\jc*w« of a sjireimen 

with smooth embryoual wliorls and a fine spiral striatioii on the last ; haeh- 
view of a remarkably large specimen with iew distant ribs; both sjiei'iinens IVom 
near Cnmalj/pooram ; Arrialoor ffrovp. 

3 — 1. X'oLt^TiLlTlTliS ACCUMULATA, StoL; p. 94; 3 — 3<*, ffont-and baelv-vie\vs, and 4, front-view; 

both specimens from the neighbourhood of Ohf/iamhj ; the aiit(‘rior pcntioiis 
of the shell have been restored in outline ; Tnclihwpoltj group, 

l'i‘'\ ... r>. VoLTJTiLiTHESMURiCATA, Forles^ sp. ; p. 94 ; front-view nf an imperfect specimen from 

the west of KullygooJy ; ^ Trichinopolg group. 

Fig. ... C. VoLiJTiLiTHES KADi’LA, Son\, sp. ; p. 95 ; front-and back-views of avery nearly com]»lete 
specimen from tlu* whitish sandstones near Ktdlggoody ; ? Trichinopolj group. 

Figs. 7 — 8. Lyuia Formosa, !Stol , ; p. 97 ; 7 — 7 a, front-and back-views of a specimen of usual si/.e, 

the anterior portion restored in outline from another specimen ; 8 showing the 
disposition of the columellar plaits; Ninnyoor; Arrialoor group, 

Ti” ... 9. Lyria cuassk’ostata, SM.; p. 98; front-and back-views; the shell surface is only 

partially })roserved on the upper whorls; Coimrapolliam ; Arrialoor group, 

# 

figs. 10 — 11. Lyria (JHanulosa, Biol,; p. 99 ; 10 — 10 a, front-and back-views of a largo syiecimen, 
and 11, a fragment exhibiting the disposition of the plaits on the inner lij) ; botli 
from the whitish sand.stones between Andoor oxA Veraghoor? TricJf ’mvpolf/ group. 

Figs. 32 — 13. VoLUTOMiTRA CANALICULATA, Htol, ; p. 100; 12 — lia, front-and back-views of a 
nearly complete specimen, but the aperture is too much obliterated by the adhering 
rock; 13, front-view of another specimen, showing two of thetlirec columcl- 
lar plaits present ; npar Serdatnungaluw ; Trlrhinopoly group. 

Fig. ... 14. Mitrkola cvmKJimk, ForleSy sp.; p. J03; front-and back- views of an imperfect 

spccinuMi, the figure having been completed according to that of Prof. Forbes in 
Gcol. Trans. ; Voudkherry ; Vuludayur^oY Arrialoor •group, 

1 5—1 6. Ttjrricula ARRUiiOOitENsis, &tol, ; p. 104 ; 15-15a, front-and back-views of a nearly 
complete specimen ; in 16 the outer lip has been ])artly removed so as to show the 
plaits on the inner lip ; Comaropolliam ; Arrialoor group. 






PLATE X. 


Pig:s. I — 4. Latirus Ekussiaxus, SM, ; p. 107 ; 1, front- view of an incomplete specimen show- 

ing the Golumellar ])Iaits ; 2^ a specimen with much inflated last volution and 
shorter anterior canal ; 3, complete specimen of usual form ; 4, elongated specimen 
with the anterior canal complete j all from the neighbourhood of Alundana^ 
pooram ; Tnckhiopoly grau^. 

.Figs. 5 — 7. FAScioLAJaiA assimilis, Stol, ; p. 110 ; 6, front-view of a small specimen^ the trans* 

verse ribs being on it only little developed ; 6^ back-view^ spiral striation and 
transverse ribs are very prominent ^ 7, front-view of a nearly complete specimen^ 
the extreme margin of the outer lip being broken off, and the anterior termination 
restored in outline ; 5 and 7 are from near Olapa%dy^ and 6 from the neighbour- 
hood of IVichinqpoly group. 

Figs. . 8 — 9. Fasciolaria carnatica, Stol. ; p. 108 ; 8, back-view of a specimen from Karapaudy ; 
9, front-view of another from* Olapaudy ; Arrialoar group. 


Figs. 10 — 16. Fasciolaria lUGiDA, Baily ^ sp. ; p. 109; 10, back -view of a nearly complete speci- 
men, only the extreme termination of the canal being broken away ; 11 — 15, front- 
and back- views of different specimens of various sizes with more or less numerous 
transverse ribs and spiral stri&e ; 16 exposes the three plaits on the inner lip ; all 
^ specimens are from the same beds between Serdamungalum and E, of Ampaudy^ 

as the Folguraria blonoata ; Trkhinopoly group. 


Figs. 1 7~18, Hemifusus cINCTUs, Siol, ; p. 114 ; 17-17£J5, front-and back-views ; the anterior portion 
of the canal has been restored from another specimen, and can be considered as 
perfect; from between Andoor ai^ feraghoor; 18, front- view of an imperfect 
specimen with the spiral ribbings somewhat granulated; Almdampooram ; 
WicUnopoly group. 


Fig. ... 19* 
I'lg. ... 20. 


HEio^txrsTTS AOUTicosTATUSj Wx>l. ; p. 115 ; front-and back*views ; tiio anterior canal 

restored according to its probable shape ; Comarapolliam ; drrialoof group, 

■ 0 

Fuses VBBTloiLLATUS, ; p. 1 22 ; front-aod baek-viene j the ontlineB indicate the 
probable shape of the shdl ; Odium; Ooiatwr group. 


Fig. ... 21. Neptunka hhoxboidalis, ZekeU,s^.', p. 120; £r!oni>aad back.vievra of a nearly 
complete specimen ; Karapaudg ; Arriahor group. 










PLATE XII. 


i'u. 


Fi};. 


Fill. 


Fi,:; 




1. CoLXJicBEiiLiNAi sp. ; p. 139; front-and side-views of a cast specimeu from near 

Odium; OolatooT group, 

2, PsEViDOUVA. SiiBCOSTATA, ; p. 145 ; front- and back- vicws ; the anterior termi- 

nation has been restoi*ed to its probable shape; Ninnpoor ; Arrialoor group. 

... 3. Nassa Aurialooeensis, / p. 144; front- and back- views ; the aperture partially 

restored; Vaitagoody ; Arrialoor group, 

... 4. Nassa VYLAPAtiOENsis, Siol, ; p. 144 ; 4, front-view ; the aperture partially restored 

fi’om another spc(‘imcn ; one whorl increased^ showing the disposition of the 
transverse ribs and sj)iral striao ; Vytapaudy ; Arrialoor grmip, 

5 — 8. TumcLA EXiMLA^ StoL ; p. 151 ; 5, front- view of a well preserved specimen with the 
aperture, the canal has been indicated in outline ; 6, back-view, a small specimen 
with two anterior, thinner keels ; 6«, top- view of the same ; 7, back- view of a 
large specimen with only two keels, which become obsolete near the aperture; 
8, back-view of a cast; and 8a, top-view of the same ; all specimens arc from tlie 
neighbourhood of Karapaudy ; Arrialoor group, 

... 9. Kapa Andoore.^sis, ; p. loJi; front-and back-views of a well preserved largo 

s])ecimen ; the anterior termination of the canal is only indicated in outline , 
A udoor ; Tri ch i n opoly group . 


I0-— II. Rapa NODiFEiiA, ; p. 15ii; 10, front-, 1 0^, back- view’s of a large specimen, the 
canal being only indicated; 11, a small specimen; both from near Coonum ; 
Trichinopoly group. 


Figs', lil— 10. Rapa cancellata, Sow,,s^, ; p. 154 ; 12 a small specimen with the extreme margin of 
the outer lip broken off, but witli the anterior canal almost perfect ; from near Sor^ 
damungal nm ; 13-16, specimens of different sizes with the outer and inner lips mostly 
well preserved, the columella bcc<»niing gradually more excavat-edi as the size of 
the shell increases, while the anterior ^anal appears to become shorter in propor- 
tion ; all specimens from of KuUygoody ; Trichino 2 wty group. 






PLATE XIII. 

1-— t. B/APA cancktxata, Sow,y sp,]p. 164; 1, front-view of a large specimen with perfect 
margin of the outer lip; from K of AnapmiJy \ 2, hack- view of a specimen viutli 
two stronger peripherical keels ; 3~Sa, front-and bac^k-views of specimen with 
more evenly convex last w^horl ; both are from near Kolahonuiiom ; 7, back-view 
of a specimen with the transverse ribs somewhat stronger, than is usually the 
ease; from 7:, r?/* Anapaiuly ; Trichhtopoh/ f/ronp^ 

5. Rapa couallina, SfoL ; p, 155 ; front-arid back -views of a small specimen; ihc 
outer lip is partially perfect, but the anterior canal is only indicated by an outline ; 
Ninnyoor ; Arrialonr yrovp^ 

f). Rapana tubeucut-osa, &iol.; p. 150; front-and back -views of a small specimen; 
&crdavmmgaliim ; Trkhhupoly group. 

7 — 0. Triokotoopts Koninoki, Muller p. 158; 7, back-view of a large specimen, 
with much elevated spire ; 8, front- view of a smallc'r speeirnen with shorter spire ; 
the inner lip is perfect, and the margin of the outer lip nearly so ; 9, back-view 
of a portion of the spire; all specimens from E, of xittupandy ; WivhuKpoly grovp, 

... 10. TRTCifOTROPi.SNODtTLO.SA, aS/o/. ; p. 159 ; front-atid back-tJ-icws of a somewhat incom- 
plete .specimen ; 5. of Almufatiapooram ; Tric/iinopofy group, 

... 11. Cancellaiua annulata, ; p. 102; front-and back-views; the anterior ter- 
mination of tlic shell is only indicated in outline*'; Olapaudy ; Arrialoor group, 

... 12. Canceixaria (eucija) BJiEViPMCATA, ForlcSy sp. ; p, lO;^ ; front-and back-views ; 

the anterior termination is restored in outline ; Comarapolliam ; Arrialoor group, 

... 13. CANX'EXLAiaA (eu<’Lia) iNTERCPiDEiNS, zS/o/. y p. 164; front-and back-views ; Only the 
apex and the extreme margin of the outer lip are not j^erfect in tin* sj>ectmen ; 
(Jomarapolliam ; Amaloor group. 

... II. Cancetxarta (eI'CLia) Camdeo, lories, sp. ; p. 105 ; front-and back-views; only 
the posterior portion of the outer lip imi)erfect ; near Comarapo/Haot ; Arria-^ 

^ loor group, 

15 — JO. Narona FxiMT.A, SloL ; j>. 106 ; 15-15 a, front-and back-views of a complete spofa- 
mon; IG, fronl-view of another nith more inflated last volution and a shorter 
sfure ; from near Alnndmapooraw ; Trlchinopoly group. 









